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INTRODUCTION. 


Very little attention has been given to the Thysanoptera of Noth 
America, So far as І can learn, descriptions or names of only twenty- 
three species have thus far (June, 1902) been published, besides three 
Which have heen recognized as previously described from Europe. 
Of the twenty-six species thus known in this country, four at least are 
certainly unrecognizable (Limothrips tritici Packard, Phliwot} rips mali 
Fitch, P. cary Fitch, Thrips phyllorerie Riley). Of the remaining 
twenty-two, six have been found identical with previously described 
species and therefore become synonyms—the large number is not 
surprising as many of the early descriptions are entirelv too brief to 
insure positive identification. Therefore only sixteen species have 
hitherto been known to occur in this country. We may suy that 
almost no systematic work has been done on the order in the United 
States, and, with the exception of a study of the ** Thripidæ of Iowa," 
by Miss Alice М. Beach, most of the descriptions are scattered 
through different publications. I have endeavored to collect. and 
present here such important facts as have already been published 
relating to members of this order. together with the observations 
which I have been able to make. An attempt has been made to place 
the work upon a systematic basis, and in order to make the descrip- 
tions uniform, and thus comparative, all the existing types that it has 
been possible for me to sce have been examined and redeseribed. In 
all, thirty-seven xpecies are thus treated in the systematic part of this 
paper. Other descriptions which it has not been possible for me to 
place are given together by themselves in the hope that some one 
more fortunate or skillful than myself may have material by which 
to Identify them. 
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There are given herein descriptions of eighteen speeies which I 
believe to be new, all but two of them having been collected at 
Amherst. Massachusetts, and within a radius of 2 miles of the Massa- 
chusetts Agricultural College, but even this field has not yet been 
thoroughly collected. The abundance of new species obtained within 
such narrow limits shows us how very little has been done upon this 
order and therefore it will not be surprising, when more attention 
shall be given to these tiny insects by collectors, if this small order, 
which has been considered as insignificant in numbers as well as in 
the size of its individnals, should prove to be quite extensive in the 
number of its speeies. Of the new species described in this paper, a 
complete set of types has been deposited in the Massachusetts Agrieul- 
tural College; a set of cotypes, so far as they exist, has been deposited 
in the United States National Museum; a third set of cotypes I have 
retained for my own use, and the remainder I have also deposited in 
the Massachusetts Agricultural College. The number of specimens 
from which the species has been deseribed follows each description. 
Eleven of the thirteen previously deseribed American species have 
been redeseribed as have also a number which I believe have been? 
previously described in Europe. Descriptions of early stages have 
been given where known and the anthority therefor noted in each 
instance, It will be noticed that in all cases the description of the 
female precedes that of the male, or the latter may be wanting 
entirely. Among the Thysanoptera the females are much more 
abundant than the males and also more characteristic when both are | 
known. For these reasons all of the descriptions are based mainly 
upon the female. It would be impossible to give a bibliography of 





the species of this country without including many references to 
European works. Therefore the bibliography is intended to include 
the literature of this order for the world rather than for North 
America alone. Each reference has been numbered so that it could be 
referred to by number when desired without rep eating the whole title. | 
Such references have been made by inserting the bibliographical 
number inelosed by a parenthesis where authority for a statement is | 
referred to, thus, (1). | 
I desire here to acknowledge that I am under many obligations tof 
those who have assisted in making this paper more complete by kindly, 
loaning type specimens, without the examination of which the identifi- 
cation of several species could not have been certain. J should state: 
that these. tvpes were not loaned to me directly. but to Prof. C. Hi 
Fernall. who kindly took upon himself the responsibility for them, 
butas I have been the one to profit by them it gives me pleasure to 
express my thanks to Prof. J. H. Comstock, through whose kindness i 
Twas able to see the type of Limothrips poaphagus; to Prof. Herberti 
Osborn for the privilege of examining at my leisure his type of Thrips 
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striata; to Prot. C. P. Gillette for the loan of his supposed 7///ps 
striatus; to Prof. H. E. Somers for sending the types of Miss Beach 
and Professor Osborn, with their kind permission, to Dr. Henry 
Uzel for the positive identification of Thr/ps tabaci with his Thrips 
communis, and finally to Dr. L. O. Howard and Mr. Theodore 
Pergande for giving me access to the material in the United States 
National Museum collection. 

This paper forms the major portion of a thesis for the degree of 
doetor of philosophy at the Massachusetts Agricultural College, where 
it has been prepared under the supervision of Prof. Charles ll. Fernald 
and Dr. Henry T. Fernald, who have charge of the work in the depart- 
ment of entomology. To both, for the many ways in which they have 
guided and encouraged me in the work of the past three years, I give 
my heartiest thanks. 


HISPORYOOP THYSANOPTERA. 


These insects were first deseribed by DeGeer in 1744. under the 
name Physapus (2). Linneus ignored this name and placed the four 
species known to him in a genus which he called 7/7/ps, locating it in the 
order Hemiptera, immediately after his genus (оссем (5). In 1806, C. 
Dumeril raised the group to the rank of a family, which he called 
Vexitarses or Physapodes but retained it in the order Hemiptera 
(44), С. Е, Fallen (47), in 1814, changed the name of the family to 
*Thripsites,” but did not change its ordinal position, and this name 
was retained by Newman (61) as the name of a ^ natural order," which. 
however, had only family value. In 1825, Latreille (50) used for 
them the names Thripsides and Physapi. А. Н. Huliday, in 1836, 
published an extensive study of the British insects belonging to this 
group and coneluded that they should be given the rank of an 
order, for whieh he proposed the name Thysanoptera (62). Probably 
about two years later, Burmeister (69) also gave them ordinal rank, 
with the name Physapoda, since which time most writers have 
adopted one or the other of these ordinal names. Those who adopt 
Physapoda appear to base their preference largely upon the priority 
of Dumeril’s use of the name Physapodes, Physopoda (Physapoda) 
being a re-formation of the term. It does not, however, seem to the 
writer that this position ean be sustained, as at that time there was no 
genus Physopus, DeGeer's name having no standing, as it was given 
before the tenth edition of Systema Nature,“ 

It seems therefore that Haliday was the first to give the group the 
rank of an order and to apply thereto a properly formed ordinal name: 
Thysanoptera, from Sioawvos, a tassel, and zrepor, a wing. This 
basing of the name upon characters of the wings is in accord with 
general usage in the various orders of insects. I believe that Thysan- 


1 See Canons V and ХПІ, A. О. U. Code, 1892. 
Prec. №. M. vol. xxvi—0? 0 
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optera can claim priority and correctness of formation and should 
therefore be adopted. 

While the scientific name of the отопр has been subjected to so 
many changes, the most frequently used common name has persisted 
unchanged since the time of Linneus. It is nothing more or less 
than Ше name which he gave to the genus Thrips, and is now applied 
in the same form to any individual of the order. lt is therefore 
incorrect. to drop the 7s" when referring to an individual, as is 
frequently done. Thrips is a Latin name derived from the Greek 
Spuh, meaning a wood-louse, and is in the singular number and mas- 
culine gender, as will be also all generie names of which it forms the 
termination. 

Various other common names based upon two of the most striking 
characters of the group have also been used to a limited extent: Blad- 
der feet (Blasenfusse or Vesitarsesz), referring to the peculiar structure 
of the extremity of the leg, is appropriate and much used by German 
writers. Fringe-wines, from Thysanoptera, has also been used, but 
much more rarely. 





SYSTEMATIC POSITION OF Tits ОО ИЕТ 


The systematic position of this group has undergone unusual change 
since its establishment by Linneus. Working as he did upon the 
most striking superficial characters, Linnæus recognized in Thrips 
certain affinities with the Hemiptera-Homoptera, in which order he 
placed them. About 1828 through the anatomical studies of Straus- 
Durcheim and Latreille, suflicient evidence was obtained to lead 
Latreille to separate them from the Hemiptera and place them among 
the Orthoptera. By other writers they have been regarded as Pseudo- 
neuroptera, but at the present time the general opinion is that they 
form an order by themselves. 

So far as the writer can learn, the best work dealing with this ques- 
tion has been done by Jordan (509). His studies were made princi- 
pally upon ZZ jothrzps dracene Heeger, representing the Terebrantia 
and Pilwothrips brunnea Jordan, representing the Tubulifera, but 
many other species were also considered and his conclusions are based 
upon anatomical (both external and internal) and biological considera- 
tions. The following is a free translation of a portion of Jordan's 
conclusion. 

In regard to the place of Physapoda, we must classify them according to their 
immersed germ band and their larval form in the line of the Orthoptera, Homoptera, 
Hemiptera, wherein they should be placed according to their anatomy and biology. 

In habits the Physapoda, expecially the larvie, resemble smal] Cicadelline. The 
hypognathism of Thrips is found in such marked degree that the mouth cone comes 
to Пе under the prothorax as in the case of Homoptera, expecially Phytophthira. 
The number and position of the ocelli resembles the Orthoptera s. 1. more than the 
Homoptera, while the position of the antenne is similar to that of the Orthoptera 
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and Aphide. In the structure of the mouthparts, the Physapoda are not as far 
removed from the Orthoptera as are the Rhynchota; the Physapod proboscis is of a 
type between the biting mouthparts of Orthoptera and the sucking mouth of the 
Rhynchota, by which it is not meant that the Homoptera have developed from our 
Phvsapoda. The biting mouth organs of the Orthoptera are here concealed by the 
transformation of the mandibles into piercing bristles and the growing together of 
the labrum with the maxille and labium, while the piercing bristles form a short 
tube to the sucking proboscis. In this respect the Physapoda should be considered 
as Rhynchota together with the Homoptera and Heteroptera. 

Thrips have the free prothorax in common with the Orthoptera х. l. and the Ryn- 
chota. The development of the meso and metathorax shows that at least the meta- 
sternum and mesosternum are nearly equal to those in the Orthoptera, while the 
absence of the metaphragma, which is always present in the Orthoptera, and the dis- 
appearance of the long metathoracic muscles which are not reduced there, bring 
Thrips into close connection with the Homoptera. The first ventral ring is main- 
tained through the absence of the first ventral plate and the entrance of the dorsal 
plate into the thoracic covering in the Physapoda just as in many Orthoptera s. L, 
but a quite similar condition is also shown in the first abdominal segment of the 
Homopterous Psyllid:e, a sign that Orthopteroid characters may be retained even in 
genuine Rhynehota. 

A reduction of the system of venation of the wing takes place in the Phytophthira 
as in the Physapoda, but not in the same degree in the Orthopteras. l. Tho Physapod 
wing isa Phytophthiran wing in which the large spread is greatly reduced, as in the 
Pterophorid:e, by the development of long fringes. 

In regard to the concentrated nervous system, Thrips come very close to Rhyn- 
chota and are far removed from the Orthoptera, but in this connection it is worth 
noting that the aberrant Mallophaga, provided with biting mouth parts, also possess a 
concentrated nervous system. Aside from these doubtful cases, all other Orthoptera 
have a developed chain of ventral ganglia. The tracheal system of Thrips has the 
small number of three or four pairs of stigmata. We find the stigmata reduced 
usually in the breathing organs of holometabolous insects. Among the Rhynchota we 
find it as in the Coccid:e; all other Rhynchota and the Orthoptera are holopneustic. 
The alimentary canal of Physapoda is characterized by the possession of four mal- 
pighian vessels which occur in like manner in all Rhynchota with the exception of the 
Aphid:e which have none, and the Coecidæ which have two urinary organs. The 
Orthoptera have a large number of urinary tubes, with the exception of the Termi- 
tide and Psoeidie with six and the Mallophaga with tour. The long, slender :eso- 
phagus of Terebrantia which reaches even into the abdomen is found also in the 
Psyllidæ, the large loop of the midgut of Terebrantia is characteristic of many Потор- 
tera, but in these the enlargement ot the loop of the gut running back, takes place 
at the beginning of the midgut. 

The male sexual apparatus, with its simple, often pear-shaped testes, resembles the 
Mallophaga about as much as the Phytophthira; the female organs, from the rosette 
arrangement of the ovarian tubes, resembles the tubes in tbe Rhynehota; the want 
of connective strands of the eggs with the germ area places the ovaries especially 
beside those of the Cicadellinee. The genital armature of the Terebrantia is found in 
the Orthoptera and Phytophthira. 

Jn anatomical respects, therefore, the Physapoda come nearer the Homoptera than 
the Orthoptera s. 1. There is also a series of biological facts which strengthen still 
further the connection of these insects with the Homoptera. First, I would recall 
that the Physapoda with their nymph and pronymph stages, in which they take no 
nourishment, exhibit a very similar transformation to that which ix known to take 
place in Coccid males. The parthenogenesis of Thrips is not Orthopteroid, but a 
method of reproduction which is peculiar chiefly to the Phytophthira. The frequent 


occurrence of apterous species without rudiments of wings, the condition that one 
sex ix чо frequently winged while the other is wingless, that among the normally 
winged species there appear individuals with reduced wings, that the latter phenom- 
enon occurs especially toward autumn; all these are oecurrenees whieh take plaee to 
a considerable degree in the Phytophthira. 

| 

f 
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The manner of nourishment of Thrips, their life in larval eolonies, the rapid and 
successive development of each generation, the sucking of plant roots by the larvie, | 
the periodical swarming of multitudes of the winged species give to Thrips through- 
out an Aphid-like character. 

Therefore we can not doubt that we must separate the Physapoda from the 
Orthoptera s. L, but we must still determine whether we may incorporate them into 
the Rhynehota. If we maintain the division of the insects into eight orders (Thysa- 
nura, Orthoptera s. L, Rhynehota, Neuroptera, Lepidoptera, Diptera, ITymenoptera, 
and Coleoptera) and inelude in these orders the aberrant Siphonaptera, Mallophaga, 
Strepsiptera, the first in the Diptera, the others in the Orthoptera and Coleoptera, 
then we must also consider the Physapoda as Rhynchota and divide the Rhynchota 
into Heteroptera, Homoptera, and Physapoda. 

But if, according to Brauer’s classification, we break up the conglomeration of the 
Orthoptera s. 1. into several orders of inseets equivalent to the well-defined Coleop- | 
tera, Hymenoptera, Lepidoptera, Diptera, and Neuroptera, and also consider the 
aberrant Siphonaptera as a single order, just as the Bryozoa, Echinorhyncha, etc., 
represent aberrant types of worms, then there is no necessity for destroving the unity 
of the type of the Rhynchota by the incorporation of the Physapoda, but we can 
ereet for Thrips a new order, the phylogenetic value of which we find in that they 
have branehed off from the line of the Orthoptera-Homoptera-Heteroptera where the 
Orthopteroid eharaeters of the Homoptera are not entirely suppressed, and that they 
exhibit special mouth parts which morphologically still remain somewhat Orthop- | 
teroid, but functionally are quite Rhynehotoid. The Mallophaga with their Rhyn- 
chota-like nervous system and their four malpighian vessels must have branched off 
before the Physapoda. Their special connection with the Physapoda arises from 
the form of the tracheal stigmata in the development of the thorax in which the 
metanotum, as in the Physapoda, is larger than the mesonotum in contrast with all | 
Rhynchota and Orthoptera. If we collect the Mallophaga, Psocide, and Termitidze 
as Corrodentia with Brauer, then we must place Physapoda in the system between | 
Corrodentia and Rhynehota. i 


COLLECTION OF THYSANOPTERA. 


As the life habits of species of this order ditfer very greatly, the - 
methods of collection must be varied according to the species. The | 
majority of these insects are to be found in flowers. grass, ete.; many 
are found exclusively in turf or near the surface of the ground; others | 
are taken most commonly under the bark of trees. on foliage, ete. 

For the grass-inhabiting species, I have found a short-handled sweep- | 
ing net, made of fine muslin, most serviceable. Other cloths may be | 
used, but the texture must be considerably finer than that of cheese 
cloth or many of the smaller species can easily pass through it and | 
escape. As a white background greatly facilitates the observation of 
these small creatures, the contents of the net may be carefully exam- | 
ined by slowly turning it inside out without emptying it or the net) 
may be emptied and the contents be examined upon a sheet of white | 
paper carried for the purpose. Small phials serve as convenient recep- 


| 
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taeles for the collections from various plants or other sources and thus 
they may be kept separate if desired. The most convenient method 
yet found for catehing these lively little animals is to moisten a fine 
‘amel’s-hair brush and place it directly upon the escaping actively 
jumping or flying forms. Those that are more sluggish in their niove- 
ments ean be easily lifted upon the point of the brush and transferred 
to the phial, which may be stoppered with a cork or wad of cotton. A 
label giving such data as it is desired to preserve may be placed in the 
phial or attached to the outside anda bit of the food plant may well 
be placed inside with the insects. In this bottle they may be kept 
alive for some time, if it is not convenient to preserve them at once. 

Uzel recommends for collection from flowers, inclosing the flower 
head, insects and all. in a four-cornered paper bag, folding the upper 
edge over twice and fastening with a pin. Flowers of only one sort 
should be placed ina bag. The contents of the bags are examined at 
home upon a sheet of white paper and the escaping creatures captured 
with the aid of a fine brush dipped in alcohol. In winter, dried tlow- 
ers and grass stems yield many hibernating forms. 

Tree-inhabiting species may be found by beating over a white sur- 
face. or foliage may be collected and sifted by means of a fine beetle 
sieve, which is a great convenience for this work. In this way тау be 
found also many speeies inhabiting turf, moss, fallen foliage. or decay- 
ing bark. "The sifting may be done direetly over white paper or the 
siftings collected by means of a fine bug fastened around the sieve and 
examined at the colleetor’s leisure at home. Some species are known 
to inhabit certain oak galls and probably other galls will be fonnd to 
shelter other species. Тһе gall is, asa rule, the work of some other 
insect which the Thrips has appropriated for its home, but in Aus- 
tralia some gallsare said to be formed by the Thrips themselves. Both 
Uzel and Jordan state that many inhabit fungi, but I have not vet 
found any in such a location. 





PRESERVATION’ AND MOUNTING. 


Various methods of preserving these tiny insects have been tried. 
Being хо small that it is impossible to study them without the aid of 
a compound microscope, the method has been sought for whieh would 
best preserve the natural form and color of the inseet and the most 
satisfactory results have been obtained in the following simple way: 

The specimens to be mounted, having been brought into the labora- 
tory alive in small bottles, are quickly killed, and at the same time 
cleared, by dropping them directly into xylol in which they are left 
for about an hour. They may then be mounted direetly in balsani dis- 
solved in xylol without danger of cloudiness resulting from moisture 
in the inseet body. The mounts are clear. natural colors are well 
preserved, and when dried they are permanent and always available 
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for study. Working with such small insects, it is difficult to arrange 
them satisfactorily upon the slide, but with patience and cave this can 
be accomplished fairly well. The wines should be spread, and this 
condition has, ах a rule, been most easily obtained by transferring the 
insect. from the xylol to the center of a clean slide, and then teasing 
the wings out to the desired position by means of a tine bristle. The 
balsam іх then placed on the cover and gently lowered onto the insect. 
As the balsam spreads it tends to carry out the wings. legs, and 
antenne so that they are in a position for study. It is à convenience 
in study to have two specimens on the same slide, one being dorsal, 
the other ventral side up. Specimens of different species should not 
be placed upon the same slide. If it is desired to keep a large num- 
ber of duplicates, it is not, perhaps. advisable to mount them all in 
this way, as they can be fairly well preserved by placing the living 
insects directly in about 80 per cent aleohol. Alcohol is, however, 
liable, or even likely, to cause an abnormal distension of the body, 
especially wigh Tubulifera, and if some of these distended specimens 
are afterwards mounted permanently for study it will he found that 
their general appearance has hecome so changed that the species 15 
scarcely recognizable, For this reason ] can recommend alcohol only 
for duplicates of well known species and never for undeseribed 
material. 


While balsam mounts, made as described, seem to be best for pre- 


serving the general natural appearance of the insect, mounts made in 
another way are more useful for study of the chitinous structure. 
Everything but the chitin is dissolved by allowing the specimen to 
mascerate for from twenty-four to thirty-six hours in a cold 10 per 
cent solution of caustic potash, or by boiling for a few minutes in à 
little of the same solution, When thoroughly cleared the specimen 
may be mounted directly in elycerin, or washed in water, dehydrated 
in alcohol followed by xylol, and then mounted in balsam. Such 
mounts can be examined under high-power lenses ind reveal many 
fine details of ehitinous structure which сап not be seen in ordinary 
mounts. 

A few words in regard to glycerin mounts may suve some опе such 
disappointment and loss as my experience with them has ‘caused me, 
During one summer quite a large number of mounts were made by 
placing the insect directly into glycerin contained in a low cell, made 
either of white zinc cement or hard glycerin jelly, the cover glass 
being carefully sealed on with the white zinc cement in cach case. 
These mounts were beautifully clear at first and were placed aside for 
study during the winter. When examined again after а few months 
they were found to be ruined and worthless. Nearly every specimen 
was more or less thickly covered, especially around the spiracles and 
thin membranous areas, with dense clusters of white, needle-like 


. 
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crystals, many of which were also floating through the glycerin. 
As a result these slides, containing most of the results of a summer's 
collecting, had to be thrown away. The exact composition of the 
Crystals was not determined, but it is supposed that they were mostly 
phosphates which had been dissolved in the juices of the insect’s body. 
As the Juices were gradually drawn out, the phosphatic salts, not 
being soluble in the glycerin, were deposited ах the white crystals. 

There are still other objections to glycerin as a mounting medium 
for Thysanoptera, though it may be all right for other insects. The 
dark piginent of the eyes is frequently dissolved out by glycerin, and 
spreads all through the head, suffusing it with a dark color, which 
obscures all details in that region. Furthermore, elycerin does not 
preserve the tissues of the body fora very long time. They gradually 
go to pieces, the segments spread apart, and the mount becomes 
worthless in the course of a few years. Of course this objection to 
glycerin does apply to the mounting of chitin which has been cleared 
from all soft tissues by treatment with eaustic potash solution, as 
chitin is unaffected by elycerin. 


EXTERNAL- ANATOMY. 
INTEGUMENT. 


Дан. —The chitinous skeleton of these insects is quite firm. The 
body wall is made up of strongly chitinized, rigid plates joined together 
by thin and very flexible membranes. The texture of the plates 
appears usually to be quite uniform in different parts of the same 
specimen. In the head, especially, several of them are so smoothly 
joined that no sutures are visible. The thin connecting membrane 
may be smooth and of a uniform thickness, or, as in many parts of 
the Tubulifera, it may show a peculiar structure in the nature of regu- 
lar, distinct, very minute, plate-like thickenings. varving in form but 
often circular or hexagonal, giving a decidedly granular appearance to 
the area. 

The ehitin is frequently thrown into more or less distinct folds or 
ridges, most frequently transverse in direction, but often branching 
and running together to form a reticulated structure. The back of 
the head and the pronotum are most frequently marked in this "uy. 
Sometimes the ridges become very thick and. pronounced, and form a 
regular network over the surface so conspicuous as to be of use in 
classification (7/eliothrips, Purthenothrips, see Plate VI. fig. 64). This 
reticulation may extend over the whole outer surface of the body, 
legs. and even the fore wings, but always seems to be heaviest upon 
the head and pronotum. It is not known to oceur in the «Kolothripida, 
but is found in several species of Thripidie, and I have discovered it 
in an undescribed species of Phleothripide. 
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In certain parts of the body there are found invaginations of the 
chitinous, external skeleton serving as advantageous points for the 
attachment of muscles. These can best be seen on the meso and 
metasternal plates of winged species of Thripide. and are darker than 
the plates in color. Many species show a narrow, transverse line 
across the second to seventh dorsal abdominal plates near the anterior 
edee of each. This dark line is caused by a chitinous, ridge-like 
thickening forming an arch on the inside of each of these plates. 

The chitin of the skeleton is rarely entirely unpigmented. Pig- 
mentation may take place in the cuticle itself, when the color is usually 
gray, yellow. brown, or black, or eolor may appear from pigments 
deposited in the hypodermis or fat-body. Such deposits are usually 
very irregular and of а yellow. red. or purple color. Pigments are 
frequently present in both places in the same individual. Metallie 
colors do not occur. 

Larva.—The chitin of the larva is much less firm than that of the 
adult, and there is searcely any differentiation in texture or structure 
between the plates and connecting membranes. The surface is not 
reticulated, but is usually considerably wrinkled transversely and 
roughened, though sometimes it is quite smooth. 

Pigments are rarely present in the chitin of the larva, and when 
they do occur the colors seem to be Jimited to gray, yellow, or brown. 
Larve are usually of vellow or red color, but these colors are due to 
hy podernmal or fat-body pigments, and to some extent, perhaps, to the 
body fluids. 

Гири. — е delicacy of the chitinous covering of the early stages 
can be scen during the period of transformation. It is then thin, 
smooth, and often shining. ‘The cuticle forms a delicate sheath around 
the wines, antenne, and lees, and toward the end of this stage can be 
plainly seen separated from the body of the inclosed adult. 

Intequmental appendages.—These are present in the form of hairs, 
bristles, or spines which are variously moditied. They are frequently 
borne upon small warts or tubercles which can be most distinctly seen 
upon the cheeks of many Tubulifera. The membranes of the wings 
are thickly set with microseopic hairs, usually either darker than the 
membrane itself or sharing its color. In some species (Sericothrips, 
various species) the abdomen is also thickly set with microscopic hairs, 
giving it a sleek, velvety appearance. and whorls of similar minute 
hairs often mark the antennal segments. The posterior fringes of the 
wings are always composed of long slender hairs, usually more or less 
spiral or wavy in appearance and inserted either directly into the edge 
of the wing (Tubulifera) or attached by a joint to a fixed base upon the 
edge (Terebrantia). This joint allows of motion only in the plane of 
the wing and toward its tip; it facilitates the folding of the hairs into 
line with the edge of the wing when the latter is brought to rest. 
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In nearly all species numerous short, small spines are borne upon 
the various parts, especially upon the prothorax, legs, and antenne. 
Larger and more conspicuous spines or bristles mark especially the 
exposed parts of the body such as the vertex of the head, the angles 
of the prothorax, the veins of the wings in the Terebrantia, and the 
last two or three segments of the abdomen. Special modifications of 
these larger spines are found in many adult Tubulifera in the form of 
hairs which have usually a slender shaft and at the tip are roundly 
knobbed or irregularly funnel-shaped, though sometimes thev are 
short and cut off squarely at the tip where they are fully as large as at 
their base. 

Larye and pups of both suborders, in niany cases, bear such 
knobbed or funnel hairs whieh, when present in the pups, are even 
longer and more slender than in the larve. The spines in many сахех 
are placed in quite regular segmental rows, both in transverse and 
longitudinal directions. 

HEAD. 


The form of the head is peculiar and extremely variable. (See figs. 4. 
14, 27, 55, 93, 107, ete.) But while this variation is great between 
different species, the proportion of length to breadth in the same 
species is very constant. The different selerites forming the head are 
so completely fused as to be indistinguishable and we can therefore 
designate the regions of the head only ina general way. The dorsal 
portion back of the eves is called the oeciput, that between the eyes 
and extending forward to the bases of the antenne is the vertex. 
between the bases of the antenne and the attachment of the mouth 
cone on the ventral side is the frons, while the sides of the head are 
called the cheeks (gene of other orders). The usual appendages of 
the insect head are present and ‘will be considered separately. 

Antenrnee,—These are inserted upon the extreme front of the head 
and stand quite closely together upon the front margin between the 
eyes. They are always much longer than the head and may be two or 
three times as long. ‘The number of segments is a character of much 
importance in elassifieation and varies from six to nine. The form of 
the segments ranges from eylindrieal to almost spherical, апа this 
character is also of importance in classification. The spines upon the 
segments become more numerous as the apex 1s approached, and on 
the intermediate segments are mostly borne upon the apical half of 
each. The ;Eolothripid:e lack the specialized form and arrangement 
of the spines which is found in Thripide; their antennz are quite 
uniformly clothed with short hairs or bristles. In the Thripide this 
general hairiness is lost, except in those species having whorls of hairs 
around intermediate segments, while a few much longer and usually 
more conspicuous spines are developed. The antennal spines of Phlc- 
othripide resemble in a general way those of Thripide. In both 
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these families certain spines seem to have undergone much moditica- 
tion and to have become specialized as sense organs of some particular 
sort. (See Plate XI, figs. 123, 124.) They are larger than the unspe- 
clalized spines, thin walled and almost transparent, and usually end in 
a blunt point. In some species they are quite prominent, but as a rule 
are inconspicuous and require a careful adjustment of the light to be 
clearly seen. They are always simple in Phleothripid:ie and are 
usually borne upon segments three to tive, sometimes three to seven. 

In the Thripidae similar structures are found, but they have under- 
gone even greater specialization in most сахех, In a few genera 
(Chirothrips, Limothrips, Aptinothrips. and. Purthenothrips) they are 
simple and stand singly, one to а segment, upon the outer angles of 
segments three, four. und sometimes five, and upon the inner side at 
about the middle of six. In most cases, however, 1t appears that two 
of these specialized spines have approached and united at their base, 
so that we find upon the upper side of segment three and the under 
side of four. near their tips, а peculiar erescentie organ having the 
sume apparent structure as the specialized spines just described and 
borne upon a small stalk standing in a clear, membranous urea. (Plate 
AI, fig. 123.) In some cases these organs are shaped much like the 
horns of cattle and are curved in two directions, being curved forward 
and also toward the axis of the antenna. The fifth segment sometimes 
bears a simple spine and another one is also well developed upon the 
inner side of the sixth. The function of these structures is uncertain, 
but thev are usually called sense cones. 

In the ;Eolothripidie an entirely different type of sense organ is 
found, though the two may possibly have much the same function. 
Upon the underside of segments three and four are narrow, much 
elongated longitudinally, thin, membranous areas, situated upon the 
outer half of each segment and a very small round spot of similar 
structure is similarly placed near the tip of segment five. (Plate XI, 
fe. 122.) These membranous areas strongly suggest an auditory 
function, but this is, perhaps, only a possibility. 

Abnormal antenne are not uncommon, and one or both may be 
deformed. ‘The most common variation is in the line of a reduction 
in the number of segments through the fusion of two or more of the 
apical ones. Such deformed antenne may not be shorter than the 
normal ones, but there is usually some reduction in length. In one 
case, at least (LLpfinothreps rufus var. connatticornis), there occurs а 
regular and apparently normal fusion of the two segments constitut- 
ing the style of the typical form with the sixth segment (Plate V, figs. 
52, 54), which in this ease is considered as a varietal distinction. An 
increase in the number of segments above the normal, by a division of 
one or more, ts not known. 

The antenn:e are carried extended forward in front of the head, and 
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are not normally laid baek along the body when at rest. In the 
Terebrantia the first two segments are usually markedly broader than 
the others. 

Larval antennz vary considerably from those of adults. The num- 
ber of segments is constantly smaller, and the form is generally 
changed. Sense cones are not present, and the arrangement of spines 
is quite different from that in the adult. 


ORGANS OF VISION. 


Lyes.—Adult Thrips possess faceted eyes, which are borne upon 
the front angles of the head and extend downward onto the frons 
about as far as they do upward onto the vertex: rarely they are situ- 
ated farther back upon the sides of the h ^ad, but still near the front. 
They are circular, oval, or reniform in outline. The size and number 
of facets varies considerably in different species, ax does also the close- 
ness of the facets to each other. The eyes are quite large. as com- 
pared with the size of the head, being together about one-half the 
width of the head through them. In many species, especially in Tere- 
brantia, they are strongly protruding ( Heliothrips, Parthenothrips), 
The individual facets are usually considerably swollen, and small hairs 
project from between them, thus giving the eyea peculiar resem- 
blance to the surface of a raspberry. The cornea is quite thick, trans- 
parent, usually slightly tinged with yellow, and appeurs like a light- 
colored margin around the outside of the eye. The part of the head 
closely adjoining the eye is frequently also much lighter in color than 
the remainder of the head. 

The pigmentation of the eye is dense and dark, so that, as a rule, 
by transmitted light the eve is entirely opaque, while by reflected 
light it may be red or very dark purple in color. 

The eyes of larvæ are much smaller and simpler than those of the 
adults. They consist of hut few large, separated facets, and are situ 
ated farther back upon the sides of the head. 

Ocellc. —These are adult structures, and аге not present in larve, 
though the pigment of the developing ocelli can sometimes be seen 
late in the larval stage. They are not always present, however, even 
in the adults. They are three in number, situated more or less closely 
together between the eyes on the vertex of the head, and are placed 
always in the form of a triangle, with its apex forward. Rarely only 
two ocelli are present, and it is then the front one which is wanting. 
Ocelli are present in all winged forms, and usually also in the short- 
Winged forms of winged species. T hey are absent, however, in 
entirely wingless species. 


MOUTH PARTS. 


The mouth parts of Thrips are difficult to study, and so peculiarly 
modified that it has been found hard to determine their homologies. 
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This fact accounts largely for the many changes which have been made 
in the classification of this group. It is now generally admitted that 
their action is largely suctorial. They exhibit structures which seem 
to show a transition from a mandibulate to a haustellate form, and for 
this reason are of peculiar interest. 

Ав а whole the mouth apparatus appears as a broad, unjointed cone 
attached to the extreme posterior edge of the under side of the head, 
being carried so far back that its attachment to the rest of the head 
lies largely under the pronotum (Plate X, fig. 111). The apex of the 
cone is usnally quite sharp, but never as slender as in the Hemiptera, 
and lies, when at rest, in a depression of the prosternum between the 
fore соха. In many species the mouth cone is bluntly rounded. In 
the Terebrantia itis attached to the frons by a strongly chitinized 
thickening, running more or less obliquely across the under side of the 
bead. In most species this dark thickening is nearer the left eye than 
the right and is conneeted by a similar thickening with the margin of 
the left eye (Plate XI, fig. 120). This connection is wanting on the 
right side, though a portion of the thiekening still remains close to the 
right eye. In the Tubulifera the base of the mouth cone is much more 
nearly symmetrical and the connections with the eyes are entirely 
wanting (Plate XI. tig. 127). 

Asymimetry.—So far as we can learn, Prof. H. Garman was the first 
to call attention to the very peculiar asymmetry which is characteristic 
of the mouth parts of the members of this order, and he gave a new 
interpretation to certain of these parts, which we believe to be correct. 

Not only is the connection of the mouth cone, as a whole, with the 
frons asymmetrical, but also some of the individual parts of the mouth 
are markedly so. The most striking of these are the form of the 
labrum and the absence of the right mandible. These parts will be 
considered more in detail by themselves. 

Lebrun .—The labrum forms the front wall of the cone (Plate XI, 
fies. 120, 121). It is decidedly asymmetrical in all Thysanoptera, but 
especially so in the Terebrantia. It is irregularly triangular in form, 
does not reach to the endocranial thickening, but is attached by its 
broad base to the clypeus by an indistinct membranous connection. 
From the base it narrows to the tip, where it is more or less rounded 
in Terebrantia, but is quite pointed and spine-like in many Tubulifera, 
though bluntly rounded in others. It is drawn out much farther 
toward the right cheek than toward the left, and on the right siae also 
approaches most closely to the transverse thickening. The labrum is 
usually abruptly darker in color than the area between its base and 
the transverse thickening. 

Maritle.—The mixille are broad, flat, and external. Like the 
labrum, they are wedge-shaped or triangular in general form, and they 
constitute the side walls of the mouth cone. They taper toward their 
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tips, where they : are quite shar ply pointed and КОЙСО ТҮТТҮ: and 
may reach slightly beyond the labrum, At about the middle point of 
the side of each maxilla is borne a two or three segmented palpus. 
In the Ж olothripidæ this is always three segmented and geniculate: 
in the Thripidæ it is composed of two or dts approximately equal 
segments and is straight, the segments being cylindrical but decreas- 
ing successively in diameter; in the Phlæothripidæ it is always two 
segmented and the segments are very unequal in length, the basal one 
being short and rotinded while the seeond is lone, slender, and cylin- 
ы. The terminal segment is in all cases provided with a few touch 
bristles which are but rarely distinctly and easily visible. 

Labium.—The labium is believed to be formed by the union of the 
second pair of шахі and in many insects evidence of this can be 
seen, but in the Thysanoptera there is no visible suture along the 
median line, though sometimes a deep median notch is present at the 
tip. It forms du hind wall of the mouth cone and is, as a rule, con- 
siderably broader at the tip than the other parts. In many species. of 
Tubulifera especially, it is very broad and heavy at the tip, but in 
others it is narrowed and the whole mouth cone is then usually clon- 
gated and pointed. Standing closely together, each проп a membra- 
nous space а little to one side of the middle of the tip, are the two or 
four segmented, evlindrical, labial palpi. The maximum number of 
segments is here found me in the ;Eolothripidi, and the minimum 
number in the Thripide and Phleothripide. Around the tips of the 
labial palpi are borne a few touch bristles similar to those upon the 
maxillary palpi. 

Within the hollow cone formed by the parts just described lie the 
protrusile, piercing organs of the Thysanopteran mouth. These 
organs are three in number and of two kinds. Their homologies have 
been confused by various writers. 

Mandible.—This is the large, unpaired, piercing spine lying on the 
left side in the mouth cavity. It has been variously interpreted «it 
epipharynx, mouth spine, ete. In the right side of the head there i 
no trace, or but a mere vestige, of the corresponding organ. The 
absence of the right mandible appears to be closely correlated to all 
the asymmetry of the mouth parts of these insects. The mandible con- 
sists of two parts, though these are not separated in апу way. The 
large bulbous base appears to be mostly muscular and is attached to the 
endoeranial thickening behind the left eye close to the angle which is 
made by the peor igi at this point, and about in ES with the 
braneh from this thickening running to the left eye In Terebrantia, 
Which braneh thus appears to form a strong brace. On the right side 
the absence of this endocranial branch is “doubtless due to the non- 
development of the right mandible, and the labrum has grown out 
farther on the right side to take the place in some measure of the 
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wanting structures. The muscular base is short and abruptly con- 
stricted, and from this point to the tip the mandible continues as a 
slender, strongly chitinized spine having a very sharp point. This 
structure is capable of protrusion for only about one-fourth of its 
length, and therefore appears to be used only for piercing the outer, 
tougher tissues of plants. The mandible in the Tubulifera is decidedly 
shorter and more bent than is that in the Terebrantia. 

Maxillary lobes.—Vhis pair of piercing organs has been considered 
by the majority of writers as the mandibles, but such they surely are 
not. Dissection shows that they are attached by a movable joint to 
the bases of the тах. Each lobe is composed of two parts: A short 
basal, muscular arm or lever attached to the maxilla, and at the other 
end united to the enlarged, muscular base of the spine which is very 
slender and strongly ehitinized. These spines are longer and more 
slender than the mandible and are developed alike on cach side. When 
retracted into the mouth, the basal arm or lever extends obliquely for- 
ward so that the lever forms an acute angle with the spine, which then 
reaches just to the mouth, but when protruded the lever is brought 
down toward the mouth so as to straighten this joint, and the spine is 
thus thrust out from the mouth opening to a considerable distance. 
As these spines are more slender and protrude farther from the mouth 
than does the mandible, it appears probable that the latter is used to 
start the puncture through the hard, tough outer tissues, while the 
weaker lobes of the махі, penetrating deeper through this opening, 
reach into the inner tissues. Some writers have stated that the three 
spines are hollow and used as suction tubes, but I have not found this 
to be the case in the species examined. 

There is a marked difference in leneth of the maxillary lobes in the 
two suborders. In the Tubulifera they are extremely long, and when 
retracted curve far forward under the eyes, while in the Terebrantia 
the bend of the lobes searcely reaches beyond the transverse thickening. 
In the Tubulifera these lobes are altogether longer than the entire head 
and can be protruded in many species as far as the hind edge of the 
mesosternum. 

Other mouth structures. — Attached to the inner surface of the labium 
are certain other chitinized structures hard to describe and of uncer- 
tain homology, but considered by some as an hy popharynx. 

Larve.—The mouth parts of the larva are much the same as those 
of the adult, though weaker and less strongly chitinized. The chitin 
of these struetures is shed at each molt, and may then be seen con- 
nected with the cast-off skin. 

Movements of mouth parts. —The parts forming the external-wall of 
the mouth cone are not free, being united by a membranous connection 
along their sides. At the tip of the cone there is a small opening. It 
thus appears that structurally these insects are incapable of biting or 
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chewing their food to any degree, though it has been stated that par- 
ticles of leaf tissue have been detected in their excrement. This may 
be accounted for by the fact that the mouth parts are quite stronely 
chitinized at their tips, and so may serve. to some extent, to rasp 
or tear the tissues, small particles of which may be drawn into the 
alimentary canal with the sap. 





THORAX, 
(Plate NI, figs. 116-119, 125-127.) 


The thorax is composed of three distinct seoments, each of which is 
well developed. Тһе prothorax is separated from the mesothorax by 
a deep constriction and ix freely movable. The other thoracic seg- 
ments are closely grown together and form what is conveniently 
called the pterothorax. The larval thorax shows no particular chitin- 
ized plates and its whole structure and the arrangement and develop- 
ment of the spines have been but little studied. 

Most previous descriptions of the thoracic structure of these insects 
have been very brief. Unfortunately Dr. Uzel has given the entire 
anatomical part of his monograph in Hungarian, and therefore his 
description of the thorax has not been available. It is evident that 
there is considerable variation in the thoracic structures in different 
species, and it may be that when carefully worked out these parts will 
be found to have considerable importance in classification, whereas 
they have not been used in this way heretofore. A general deserip- 
tion of the parts of the thorax is difficult to give and must be subject 
to much modification in many species as the homologies of some parts 
are not well established. 

Prothorae.—This segment is as wide or wider than the head and 
varies much in its proportions and form. It is rarely much longer 
than wide, usually exceeds the mesothorax in length, and in most cases 
approximately equals the metathorax. The form in the Terebrantia 
is usually more or less rectangular, with the sides and hind edge espe- 
cially somewhat rounded. This form is also found in some Tubulifera, 
but as a rule among them the thorax ıs trapezoidal, being much wider 
at the hind edge than at the front. This trapezoidal form appears to 
be closely related to the development of the fore legs, since. in the 
genus Chirothrips where the fore legs are extremely thickened there 
is found the same form of prothorax as in the Tubuliferan genera 
where the fore femora are also enlarged. 

The pronotum is strongly chitinized. In the Thripide it is usually 
more or less transversely striated and often bears numerous small 
spines. In the other families it is generally smooth. 

In most Thysanoptera the prothorax bears long conspieuous spines, 
the number and arrangement of which are much used in classification. 
These stand. usually around. the outside of the pronotum-—one or two 
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at each angle and a рат on each of the transverse margins, and in 
«ome species one in the middle of each side. The maximum number 
is therefore twelve. When only one or two pairs are present they 
gre at the hind angles. The form and size of these spines is also varia- 
ble. They may be quite short and inconspienous or nearly as long as 
the protonum itself. In many Pleothripid:ie they are knobbed or 
funnel shaped at the tips. 

In a number of species of Tubulifera, a division of the pronotum 
into plates near the hind angles has been observed. Two triangular 
plates coming up from behind the middle on the side and at about the 
hind aneles meet at a point. considerably within the margin and above 
the fore соха. The prosternum is less strongly chitinized than the 
pronotum and at about the middle of the fore edge is often indented 
to accommodate the mouth cone. The insertions of the fore cox: are 
at the hind angles and the distance between them depends upon the 
width of the hind edge of the prothorax. In some species the proster- 
num appears to be entirely membranous, while in others there are two 
small plates between the cox near the hind margin. The episternum 
and epimeron are niore easily distinguishable in most Tubulifera than 
in Terebrantia. 

Mesothorur.—Vhe mesothorax is a broad, short segment, often the 
broadest of the body. The mesonotum is shorter than the mesosternum, 
though the latter approximately equals the metasternum as a rule, in 
consequence of which the division between the meso and metathoracie 
seements is oblique. The mesoseutum is usually a rather hexagonal 
plate. somewhat broader than long, and has thickened edges which are 
bent inward and used for the attachment of museles, as is shown by 
cross seetions of this region of the body. A narrow prescutum can 
be easily distinguished in some species, though in others it appears to 
be closely fused with the seutum. On each side of the scutum isa 
membranous area upon which the fore wings are inserted, at the 
bases of which there are ehitinous thickenings for the attachment of 
muscles and also serving as pivotal points. А small, curved, triangular 
tegula is present in many, if not all, Terebrantia. Upon its broad 
edge, next the base of the wing, it is furnished, in .Kolothrips, with 
п row of five or six small, stout spines which point directly toward 
the base of the wing, upon which, very near its base, there stands a 
somewhat larger, curved spine which, when the wings are extended 
in flight, points toward and would appear to engage some one of those 
upon the tegula. This is a peculiar and interesting structure the 
purpose of which ean only be conjectured. In Thripide the tegula is 
present, but I have found no species having the spines fully developed, 
thongh little knobs or vestiges of such structures are present in some 
cases. The tegula is not always distinctly visible. At each anterior 
angle of the mesothorax there is a larger or smaller spiracle, which is 
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usually much elongated and narrow in Terebrantia. while in Tubulifera 
it is more rounded. In front of the spiracle a narrow plate extends 
up over the shoulder and meets the mesoseutum. This plate in some 
uses Is only an upturned portion of the broad mesosternum. but in 
others is distinctly separated therefrom. This plate may be called the 
episternum, either separate or fused with the mesosternum. | Behind 
the spiracle and below the attachment of the fore wings, there are one 
or two quite broad skeletal pieces which are rather triangular in shape. 
The mesosternum usually covers the whole ventral surface of the seg- 
ment and its edges bend upward at the sides (e. g., ZZeliothrijs, see 
Plate XI. fig. 119). In some species, however, it is an hexagonal plate 
similar to the mesoscutum and but little larger, while the episternal 
and epimeral plates are elongated and meet the sternum upon the 
ventral surface. Upon the median line of the sternum there is in all 
species, though very weak in the wingless ones, a quite deep chitinous 
invagination more or less forked and serving for the attachment of 
strong muscles (Plate XE fies. 117, 119. 121). These endothoracie 
structures are plainly visible in most species. The middle leex are 
inserted far apart at the very hind angles of the mesosternum. 

Mcetuthorar.—TVhis segment is usually slightly narrower than the 
preceding and generally tapers slightly to the base of the abdomen. 
Its dorsal plates are two, usually distinctly separated: a scutum and a 
sentellum. On each side of these a membranous strip continuing that 
from the mesothorax, extends backward to the base of the abdomen. 
The hind wings are attached quite close to the fore wings and in a sim- 
ilar manner. Near the bases of the hind wings lies in Tubulifera a 
very distinct rounded or oval spiracle. This spiracle is present and 
visible in many (Uzel says "all 7) Terebrantia, but I have been unable 
to find it ın some species; in others it is extremely small and appar- 
ently funetionless, while in still others it can be distinctly seen. The 
metasternum is broad and its edges curve upward around the sides of 
the body. At the front edge of this side lies a narrow triangular 
plate, the meta-episternum, while the meta-epimeron is here a narrow 
elongated plate lying above and elose to the upturned edge of the 
sternum. The metasternum bears also a prominent endothoracie 
structure in the middle and the edges of the plates are often bent 
inward and thickened. The attachment of the abdomen is so oblique 
that the hind cox: lie beneath the first abdominal segment. The hind 
cox ате well separated and the sternum usually projects back between 
them as a distinct lobe or conical protuberance. 

Variation in the structure of the pterothorae in wingless species. —The 
pterothorax is similar in both short and long winged individuals and 
we may expect to find at times long winged specimens of nsually short 
Winged species. In species which are entirely wingless. however. or 
in those one sex of which is always wingless, à marked variation in 
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the structure of the pterothorax is evident in the wingless individuals 
(Plate NI, fig. 125). The size of the pterothorax becomes greatly 
reduced in such cases as no great muscular development is needed to 
move the legs alone and the pterothorax is, perhaps, but little larger 
than the prothorax. ‘The dorsal plates of both segments lose the usual 
form and become rectangular and transversly broadened, extending 
over the membranous space which is usually present along each side. 
No traces of wings are present and there 15 no longer any place for 
them. As a consequence of the decrease in musculature the endo- 
thoracic structures have become very much weaker, though still plainly 
visible. 


APPENDAGES OF THE THORAX: LEGS. 


The lees of Thrips are among their most characteristic structures 
and can hardly be mistaken for those of any other insects, whether 
short and powerfully thickened or long and slender. They are com- 
posed of the usual parts of the insect leg, which may be readily dis- 
tinguished. The attachments to the thorax are quite far apart and at 
the very hind edge of each segment. The fore legs are often shorter 
and thieker than the others and more specialized. 

(ола. This basal segment is large, usually subconical and quite 
freely movable. The fore соха, especially in Phleothripid:w, often 
hear a few short, very stout, sharp spines and one long spine at the 
outside, but aside from these spines the соха exhibit little that seems 
to be worthy of note. 

Trochanter.—This is à short, small segment between the coxa and 
the larger femur, its line of attachment with the latter being often 
considerably oblique. 

Femur.—Vhis, the first prominent segment of the leg, is quite long 
and more or less eylindrical or fusiform. The fore pair is frequently 
distinguished by much greater thickness than those of the other legs, 
(especially in Phleeothripide.), the enlargement taking place in the upper 
side of the base and diminishing toward the outer end. In Ch/rothrips 
the lateral surface is strongly ehitinized and bent baekward somewhat 
at the tip so as to appear almost tooth-like at that point. In thickened 
femora, especially. the inner side toward the base is grooved to receive 
the base of the tibia when the latter is closed inward, and in a few 
species with this kind of femur the angles here have become sharply 
pointed and chitinized so as to form two sharp teeth at the tip (Plate 
VIII, figs. 89, 90). 

Tibia.—The tibia is, as a rule, about as long as the femur and more 
nearly cylindrical or often elub-shaped in form. It is most slender 
near its base where it is often slightly bent. At the extremity within, 
in a few species, the tibia bears an erect, stout, recurved hook or tooth 
as itis usually called. 
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Tarsus —This is the most distinctive part of the leg. Asa rule it 
is composed of two segments, though in larvæ and the fore tarsi of 
many species but one is present. The division between the two is 
oblique so that the under surface of the first segment is longer than the 
upper. Both segments are more or less evlindrical. The last segment 
terminates in a cup-shaped or hoof-like end whieh has been mistaken 
sometimes for a third tarsal segment. Upon the inner side of the fore 
tarsi are found structures which are nearly always characteristic of 
families. The -Eolothripidæ, in both sexes and it is stated also in the 
pupal stage, bear upon the tarsus a peculiar hook-like structure the 
function of which is not understood. (See Plate I. fig. 9.) The finger- 
like hook is bent back upon itself, pointing toward the base of the 
tarsus and almost touches the point of a short, stout spine standing 
erect at its tip. In many species of Phlæœothripidæ. though not in 
all, there is on the inner side of the tarsus a more or less stout tooth 
which stands nearly erect and is slightly recurved at its tip, and when 
this tooth is strongly developed, the tarsus, so far as is known, has 
only one segment. The development of this tooth seems also to be in 
proportion to the degree of development of the fore femur and its 
function appears to be to act as a hook in giving a firm hold and thus. 
assisting the little creature in crawling through small places. Some 
Phleeothripide show no traces of such a tooth and all grades of develop- 
ment can be found in different members of this family. Both sexes 
usually possess such a tooth, though that of the male is sometimes 
much stouter than that of the female. In the Thripide the tarsi are 
simple, without either of these structures in nearly all species, only a 
few having a small tooth. 

The tarsi are usually said to be clawless. but I do not consider this to 
be always the case, for some species have опе and some two distinct, 
apparently movable claws on the sides near the end. 

Npines.—Each segment of the leg may bear numerous spines. and 
some of these may be particularly well developed and worthy of note. 
In many Tubulifera there is upon the inner and lower side of the 
femur near its base a slender spine very much longer than any of the 
others. Тһе hind tibia in most species of Thripide is furnished with 
a row of Stout spines along the inner side and in many species a pair 
of similarly stout spines is borne at the tip of each tibia. Other 
specialized spines are sometimes found. 

Bladder.—This structure, so remarkable and characteristic as to 
suggest the name Physopoda for the order, is protrusile from the end 
of the last tarsal segment. It is found in all species and in both adults 
and young, but its structure and action does not seem to be quite the 
same in the mature and immature stages. 

As has been said, the end of the adult tarsus is cup-shaped. The 
wall of the cup is firm and in some parts, especially the underside, 
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strongly chitinized. Into the mouth of this cup is fitted a very deli- 
cate, protrusile, membranous lobe or bladder. When the foot is 
raised or at rest, the bladder is wholly withdrawn into the end seement 
and becomes invisible, as is the case in a majority of mounted speei- 
mens. The end of the tarsus is now blunt and flat and often seems to 
be minutely haired. The bladder is, however, always protruded and 
brought into action when the tarsus is put down or brought into con- 
tact with an object. The membrane is then pushed out and forms а 
lobe, larger in many cases than the cup portion which had previously 
wholly contained it. The mechanism of this complicated structure 15 
very interesting but difficult to study. It has, however. been worked 
out, partially at least, by both Jordan and Uzel. The following para- 
graph on this point is gathered from Jordan's description and my 
own observations: 

Bladder inechanésin.—A strong chitinous rod, attached to muscles 
in the tibia, runs out through the tarsus and ends in the broadened, 
heavily chitinized under surface of the cup. The end of the plate is 
drawn out into weak cords running to the outer parts of the спр wall. 
Opposite the chitinous rod lies a double fork provided with a joint. 
The fork is cut short at a chitinous rod lying in the terminal seg- 
ment of the tarsus and is movably joined thereto. Both arms of the 
fork are connected with the chitinous rod at their base by a tendon. 
Between the fork and the terminal plate of the chitinous rod the wall 
of the cup is usually thin and quite transparent, but in Phlæœothripidæ 
especially it is quite strongly chitinized and opaque. Looking down 
upon a foot that is inactive (bladder retracted) so that the chitinous 
rod lies along its middle line, the end appears more or less pear-shaped 
and small. Upon the surface lies the terminal enlargement of the 
rod. while the double fork occupies the sides. Between the tips of 
the fork the extremity appears folded in toward tbe middle. When 
the foot is brought into action the chitinous rod 15 drawn back sonie- 
what, so that the attached fork is erected and spread out. The vrevi- 
ously invisible bladder is now thrust out from the end of the tarsus, 
The ends of the fork and the chitinous rod continue into the bladder 
wall as fine rays. The bladder is elastic and very mobile, easily ac- 
commodating its shape to the surface upon which it rests. Looking at 
а larval tarsus from the side, the chitinous rod is seen to run obliquely” 
from the middle of the tibia to the under wall of the cup. Here it 
appears to end suddenly without being broadened into a plate as in 
the adult; still the end of the rod is continued into the wall of the cup 
as tine rays. The dorsal part of the cup is occupied by a curved claw; 
the basal part of which 15 attached to a sort of bracket-like thickening 
of the wall of that part of the end segment at the base of the cupi 
Furthermore, the base of the claw is united to the ehitinous rod by & 
sinew, and above the extremity of the claw the tarsus is drawn out: 
into a membranous, longitudinally folded lobe. When viewed from 
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above, it is seen that the bases of the claws are strongly broadened 
within and somewhat less so without, and that the inner prolongations 
touch and are flexibly joined together. Both claws are supported upon 
the bracket-like ring at the base of the cup, while the folded mem- 
branous wall reaches beyond the claws. The chitinous rod unites near 
the support with the two tendons coming from the outer projections 
of the claws. When the bladder is brought into an active condition, 
the claws bend out from each other and the folded portion between 
them spreads out, while the distal portion, unseen in the inactive foot, 
beeomes pushed out as the bladder. Ву a proximal pull upon the 
chitinous rod the tendons are drawn baek and the claws thereby are 
spread out, moving around the bracket-like support with which they 
are connected as on a pivot. As the claws are crown together with 
the folded lobe, the lobe must be unfolded, but this does not explain 
how the membranous lobe сап be protruded as a swollen bladder. If 
a swollen bladder be pricked or ruptured the blood pours out and the 
bladder collapses quickly. We must therefore conclude that blood 
pressure, acting with the mechanism just described, is largely instru- 
mental in the protrusion of the bladders. 

Other organs of doubtful function.—In the basal segment of the 
tarsus or the extremity of the tibia there has been found in a few 
European species a small, pear-shaped organ which has been eonsid- 
ered as a gland, and some have thought this the structure which pro- 
duced the swelling of the bladders, but as this supposed gland is much 
smaller than the bladder which it is supposed to fill, this ean not be, 
and its function remains still problematical. 

Near the line of union of the femur with the trochanter. Trybom 
has found in certain Phiwothripide an organ or a group of organs 
which suggest to him the auditory organ on the base of the tibia in 
some Locustidz. Trybom speaks of'this structure as an elongated. 
thinly chitinized area, almost transparent. The areasare found on the 
side of the base of each femur near the line of its union with the 
trochanter. They are variable in shape and шау be different on the 
opposite legs of the same pair. In each light area is a row of round 
structures having a dark point in the center of each. 

These peculiar structures are, small and easily overlooked, but 
Trybom has seen them in many species of Terebrantia as well as 
Tubulifera, and the writer has seen them in every speeles in his own 
collection. It appears, therefore, that they are always present, but as 
to their function we can only guess. 


WINGS. 


The wings of Thysanoptera are no less characteristic than are their 
feet. То be sure each character shown by them may be found in the 
Wings of some other group of insects; nevertheless the combination of 
Characters found here is unique. They are long, slender, membranous, 
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fringed. and not folded; they have few veins, апа upon the hind edge 
of the base of each there is a usually distinct lobe or seale. The fore 
and hind wings are formed quite similarly. When at rest, the wings 
are folded back flat upon the abdomen, the fore wing covering the 
hind one completely and the pairs lying parallel in the Terebrantia, 
while in the Tubulifera the wings all overlap at their tips so that the 
full surface of only one can be seen when they are at rest. The wings 
are usually about as long as, though sometimes much longer than, the 
abdomen, but in many Tubulifera they are shorter. The wings of 
ZEolothripid:e are proportionally the broadest in the order, being in 
the middle about one-seventh as broad as their length. Those of 
Thripide are much more slender, ranging from one-tenth in the fore 
wing of Paurthenothrips to about one-twenty-sixth in that of some 
Sericothrips; the average in the species of this family known to me is 
about one-fifteenth. "Three general types of wing are found in the 
order, each of which is characteristic of a family. 

Finnily types.—Molothripide possess wings which are compara- 
tively broad, as we have seen. Their breadth continues nearly to their 
tips. where they are broadly rounded. (Plate I, fig. 2.) The hind 
wings resemble the fore wings closely in general outline and size. 

The wings of "Thripid: are distinct!y different from the preceding. 
Besides being much more slender, they taper from base to tip, where 
they are sharply pointed, the whole wing being usually slightly curved 
so аз to be quite sabre-shaped. (Plate II, figs. 16. 23.) The fore wing 
of Purthenothrips approaches most closely that of ;.Eolothrips, being 
broud and straight but pointed instead of rounded at the tip. and the 
venation is very different. The hind wings are somewhat shorter and 
narrower than the fore wings. 

The third type of wing (Plate VII, fig. 75), found in the Phleeothrip- 
ide. resembles that of .Eolothrips in being broad and rounded at the 
end. The hind wing is also similar in size and form to the fore wing. 
In some species the wing is narrowed in the middle so that it resembles 
somewhat a shoe sole. Other characters, as venation, fringing, etc., 
separate them very decidedly from the olothripide. 

Venation.—The venation is even more characteristie of the families 
than the form of the wings. In the /Æolothripidæ, the fore wings 
show the most complex venation found inthe order. They are entirely 
bounded by a strong ring vein and pierced by two longitudinal veins 
extending from the base to near the tip, where they bend outward and 
join the ring vein. Four or five cross veins are also present, two 
uniting each long vein with the ring vein at about the first and second 
thirds of the wing and one cross vein uniting the long veins before | 
the middle. The hind wings have no fully developed veins. 

In the Thripide the veins are much less prominent, except in Zar- 
thenothrips. One or two longitudinal veins are present, but cross 
veins have very nearly disappeared, though vestiges of most of those 
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found in 7;Eolothripidie ean sometimes he observed in this family. 
The hind wings have always one longitudinal vein, but no ring or 
cross veins. 

The wings of Phloothripid:ie are marked by the absence of veins. 
In both fore and hind wings alike there is but à partial development 
of one median longitudinal vein. This is quite strong and marked at 
the base, but rarely reaches to the middle of the wing before it disap- 
pears. There is no trace of a ring vein. 

Frénging.—As a rule, fringes of long, slender hairs are borne upon 
both margins of the wing and so make up for the narrowness of the 
membrane. The hind fringe is always present. but the fore fringe is 
nearly absent in ;TEolothripidie, always present in Phlceothripide, and 
more or less fully developed in Thripide. The front fringe consists 
of a single row of hairs which, when fully developed, are stouter in 
Terebrantia than those upon the hind edge, but in Phleothripidie they 
are similarly developed on both edges. In some Thripide the front 
fringe is vestigial, being very weak and sparse, or it may be entirely 
absent. On the hind wings the front fringes are more uniformly well 
developed than upon the fore wings, and both fringes are single. The 
hind fringe of the fore wing in Terebrantia consists of two rows of 
hairs so placed that they stand, when in flight, at different angles to 
the edge of the wing and thus by crossing give mutual support and 
form a mesh-work which is more strongly resistant to the air. The 
hind fringe hairs of both wings in Terebrantia are more or Jess wavy 
or spiral in form while those of the front fringes are straight, as are 
also both fringes in the Tubulifera. The hind fringes of both wings 
of Tubulifera are single except that near the end of the fore wing the 
fringe is double for a short distance. The length of the hind fringes 
is from two to seven times the breadth in the middle of the wing. 
Fringes are wanting near the base of the wings. 

The method of insertion of the fringes differs in the suborders and 
is of interest. In the wings of Tubulifera the hairs are inserted 
directly for some distance into the membrane of the wing, where they 
gradually disappear. They are so flexible near the base that they can 
be bent back along the edge when the wings are folded at rest. In 
Terebrantia, however, the fringe hairs are borne upon small support- 
ing bases on the edge of the wing and are in general stiffer than are 
those of Phleothripide. Опе row of those upon the hind margin is 
attached differently from the other. The hairs stand upon small, 
conical, basal enlargements, to which they are attached by a joint хо as 
to allow an easy folding of the long hairs toward the tip. Toward the 
base of the wing, however, the side of the somewhat conical support is 
drawn out into a point, which prevents the folding of the hairs toward 
the base and keeps them at nearly right angles to the edge of the wing 
during flight. 
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Spines upon wings.—In the Terebrantia the entire upper surface of 
the wing is thickly set with microscopic spines which are wanting in 
Tubulifera. Besides these there are usually borne along the longitu- 
dinal and costal veins some larger, prominent spines, which vary in 
number, size, and arrangement sufficiently to give In many species of 
the Thripide characters of specific and generic value. Those borne 
upon the costa appear intermixed with the fringe hairs, though really 
they are not in the same plane. Their development seems to be in 
inverse proportion to that of the fringe, so that when the latter is 
stronely developed the costal spines are not larger than those upon 
the other veins, but when the fringe is weak or absent the costal 
spines develop greatly and to some extent replace it. 

In ;Eolothripid: the spines upon the veins are always quite small, 
while the front fringe of the fore wing is wanting. In Phleothripide 
there are nsually three stout, erect spines near the base of the vein in 
the fore wing. 

Taking flight.—lt has been frequently noticed and mentioned that 
many of these insects throw up the end of the abdomen, much as do 
the rove beetles (Staphylinide), as though threatening to sting. This 
movement is made to assist in the proper spreading of the wings for 
flight. When at rest, the fringe hairs lie along the hind edges of the 
wings and are more or less interlaced. As the abdomen is raised, the 
wings are drawn down over its sides in such à manner as to make it 
appear that the spines upon the sides of the abdominal segments are 
used to some extent as a comb by means of which the hairs are 
straightened out and put in their proper position. This operation 
often has to be repeated several times before the wings are brought 
into a condition for successful flight. The power of springing, pos- 
sessed by some species, also seems to be of assistance in taking flight. 
These statements apply only to Terebrantia, however, no observations 
having been made upon Tubulifera. 

Coordination of the wings.—This is accomplished in а manner 
strongly suggestive of the Hymenoptera, though the structures con- 
cerned are less highly developed. Upon the costa of the hind wing, 
near its base, stand about five short spines in Terebrantia and two or 
three in Tubulifera, whieh are hooked at their tips. When the wings 
are spread in flight these tiny hooks engage a membranous fold on 
the underside of the seale of the fore wing. Beyond these small 
hooks stands a single stouter spine which also forms a hook. From 
the hind angle of the seale of the fore wing proceed two long, stout 
spines, standing so closely together as to often appear like one, and 
these engage the solitary stouter hook on the hind wing. Thus united 
the wings move together, but as the connection 1s so near the bases of 
the wings it can not be very strong. 

Reduction of the wings.—lIt is an interesting fact that in this order 
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the wings may be fully developed, redueed to short pads not reaching 
beyond the thorax, or even entirely absent. Intermediate conditions 
are rare, though I have found a few specimens in which the wings 
were about one-half their normal length and entirely functionless. 
These three conditions may occur even in the sume species (CA/ro- 
thrips manicatus Haliday). When the wings are reduced. the little 
pads аге rounded or oval in shape and are laid closely upon the 
thorax. The fore pad is larger. bears a few small spines, and covers 
the spineless hind pad completely. No fringes are present, but the 
fore pad has a distinct scale. Trybom, who has made quite an exten- 
sive study of this subject (425). recognizes eight classes into which 
these insects may be divided according to the varying conditions of 
the wines. 

1. Both sexes entirely wingless. 

>. Males and some of the females wingless. 

9. Males entirely wingless, but females with normally developed 
wings. 

i. Long winged and wingless individuals of both sexes occur. 

5. Males aud a majority of females with reduced, but a number of 
females with normally developed wings. 

6. Both sexes always short winged. 

T. Long winged as well as short winged individuals of both sexes 
occur. 

З. Both sexes always long winged. 

The appearance of a long winged generation following several 
Which have short wings is strongly suggestive of a similar condition 
among the Aphide. In at least some species of Thysanoptera where 
this condition obtains the summer generations develop long wings 
while the fall generations are almost entirely short winged, so that 
nearly all the hibernating females have only wing pads. Long and 
short winged forms commonly alternate in the same sex, but short 
winged and entirely wingless forms of the same sex are not known. 
When only one sex is wingless it is the male. Wing pads are usually 
"ther difficult to see, but their presence or absence can be dedueed 
from the structure of the thorax, even though they are themselves 
invisible. 
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ABDOMEN. 


The form of the abdomen varies from cylindrieal to elongate-ovoid. 
In Terebrantia the segments are nearly cylindrical in eross section, 
While in Tubulifera the abdomen is flattened, giving the cross section 
an elliptical outline. The terminal segments especially are differ- 
ently formed and characteristic of the suborders. The abdomen is 
always composed of ten segments, of which the second to the seventh, 
inclusive, are similarly formed in nearly all cases, while the others ате 
variable and bear the most distinctive characters of the abdomen. 
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ШУ ntl, a the Terebrantia each segment exeept the йг at and 
the last three is composed of a broad dám] plate reaching to the 
sides, à somewhat narrower ventral plate, and one or two very narrow 
plates on each side connecting these. Jordan states that one of the 
two pleural plates comes from the ventral, the other from the dorsal 
plate. but the dorsal pleural plate is sometimes wanting or indistinct. 
The dorsal plates of segments. two to seven inclusive, are usually 
strengthened, expecially in the Terebrantia, by a chitinous ridge 
along the inside somewhere in the anterior third, and this appears 
externally as à darker, narrow stripe on these segments. The first 
segment has а well-developed dorsal plate covering the hind part of 
the oblique metathorax. and small side plates are present in some cases, 
while the ventral plate is so short and small as to be easily overlooked. 
In the females the ventral and pleural plates are wanting upon seg- 
ments nine and ten, the broad dorsal plate bending around the ida 
und approaching — ath to form the sheath for the ovipositor. In^ 
both sexes all the segments are similar except the last two or three, 
which in the females usually form a more or less sharp cone, while in 
the males, as a rule. the end is bluntly rounded: only a few species 
are formed alike in both sexes. 

Spines.—Each segment bears. as a rule. but few spines, which are 
small upon the anterior segments, but increase in size and prominence 
posteriorly. These are most prominent upon the sides of the seg- 
ments and especially around the last two, where they are called anal 
spines and are frequently very long and stout. In some species, as 
Quaintance has observed (454), these stont anal spines are the weapons 
of offense and defense. 

Tubulifera.—1nthis suborder all but the first and the last one or two 
segments are formed alike. Each is composed of only a dorsal and a 
ventral plate joining at the sides by an indistinct suture. The ventral 
plate of the first segment is only slightly, if at all, developed, while the 
terminal segment appears to be a simple cylinder or tube and is formed 
alike in both sexes. The dorsal plate of the first segment, in some 
species, is drawn out anteriorly into a rounded projection. attaching to 
the metathorax, and on each side of the projection ix a separate side 
plate. The arrangement and relative development of the lateral spines 
is much the same as in the Terebrantia. As a rule, upon the dorsal 
plates of segments two to seven inclusive, on each side at about one- 
fourth the cross diameter of the segment from the edge, there stands 
а pair of peculiar. inwardly bent, acute spines, and outside of these 
there is frequently a segmental row of much longer, straight, blunt 
spines. These dorsal spines appear to serve entirely for the contine- 
ment of the wings when at rest. The last segment bears at its tip a 
circlet of long, slender hairs, usually as long as, or longer than, the 
segment itself, l | 
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Stigmata. —Vither three or four pairs of stigmata are present in 
Thysanoptera. In the adult they appear constantly at the anterior 
angles of the mesothorax., and on the sides of the first and eighth abdom- 
mal segments, while the fourth pair, always present in Tubulifera and 
sometimes distinguishable in Terebrantia as well, oecurs close behind 
the attachment of the hind wings. Uzel states that four pairs of spi- 
"cles are present in the Terebrantia. This is surely often the case, 
but the metathoracic pair is very small, and in some species I can not 
find it even in specially prepared mounts, and in some cases where 
traces of the stigma can be found, I am convinced that it is vestigial 
and really functionless. The mesothoracie stigma is frequently elon- 
gated dorso-ventrally. sometimes being very narrow. 

In Ше larve the stigmata are situated at the front angles of the 
mesothorax and upon the sides of the second (instead of the first) and 
eighth abdominal segments. 

The structure of a stigma is peeuliar. In a surface view at the 
sharpest focus, upon an anterior abdominal stigma of. c. g., luapho- 
thrips striatus, cleared in caustic potash, the stigma appears to be 
made up of a number of irregularly polygonal, cell-like bodies, sep- 
arated from each other by dark lines and each cell showing one or 
more dark spots near its center. In focusing down onto its surface, 
its appearance changes quite strikingly. As it first comes into view, 
though before it is clearly seen. it appears as a dark field with quite 
regular, small, light spots, the dark lines giving a reticulate appear- 
ance. When a little more nearly in focus, the cells appear dark, while 
the central spots and the intercellular lines and angles are very much 
lighter. Brought into sharp focus. the cells are seen to be more irreg- 
Шаг than they appeared at first, the surface appears light colored, 
Whereas formerly it appeared dark, while the intercellular lines and 
central spots have now become dark (Plate X. fig. 112.) This reversal 
of the light and dark parts is peculiar and very noticeable. On one 
side of the center a larger, rather indistinct. rounded area can usually 
be seen, which is the bulbous enlargement at the end of the trachea 
opening by a quite large orifice to the exterior. A cross view of a 
stigma (Plate X, fig. 112) shows a remarkable structure. The cellular 
areas are now found to be mushroom-like bodies with slender stalks, 
standing with their heads close together. These are quite strongly 
ehitinized and dark. Whether the little air chambers between them 
connect in any way with the trachea has not vet been determined. 


SEXUAL CHARACTERS: TEREBRANTI A, 





Female owpos/tor.—The most prominent external sexual character 
oi the female is the ovipositor which is attached to the ventral side of 


the eighth and ninth abdominal segments (Plate XI, fie. 121) and is 
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plainly visible through the body of the insect. It is composed of four 
distinct plates or valves, two of which, forming the under or anterior 
pair, are attached to the very narrow ventral plate of the eighth seg- 
ment and two, forming the upper or posterior pair, are attached to the 
sides of the ventrally extended dorsal plate of the ninth segment. The 
ovipositor as a whole is curved either upward (ZEolothripid:e) or down- 
ward (Thripide) and terminates in a very slender, sharp point. The 
'alves lie very closely together, but their inner surfaces are grooved, 
forming a passageway for the egg. The two plates on each side are 
fitted together in such a way as to slide back and forth upon each other 
without being displaced. The upper edge of the lower plate is grooved 
and into this groove fits a ridge or tongue formed by the lower edge 
of the upper plate. The upper edge of the upper plate, except at its 
base, 1s fitted with sharp, saw-like teeth pointing toward the base of the 
ralve. The lower plate is provided with similar teeth on the under 
side of its distal third, while the middle third bears a number of pecu- 
liar, broad-eutting teeth. The ovipositor is movably connected with 
the abdomen by a number of small supporting plates or levers which 
also assist In its manipulation. 

In at least two species of Thripid: known to me, the ovipositor does 
not appear to be functional though if is plainly present (Chirothrips 
obesus and. Thrips perpleæus). 

When not in use, the ovipositor is drawn up close to the body and 
is received into, and entirely enveloped by. a membranous sheath 
along the last two segments which is made possible by the absence of 
the ventral plates at this place. The sexual opening is between the 
eighth and ninth segments in all Terebrantian females. 

Asa rule the conical form of the tip of the abdomen also indicates a 
female. In many of the light colored species, just in front of the base 
of the ovipositor, is a plainly visible internal organ which has some- 
times been called the seminal receptacle. It usually appears as a 
small spherical or rounded body of an orange or brownish color, 
agreeing closely in this respect with the color of the spermaries of the 
males in species where males are known. This organ presents the 
same appearance, however, in certainly unfertilized females of bisexual 
species, and it is also always present, having the same size and color 
in several species known to me in which the males are extremely rare 
or possibly wanting altogether. Certainly a seminal reeeptacle can not 
be functional in parthenovenetic species, vet I have found this organ 
constantly present through eight or ten generations of a species bred 
in the laboratory where males were never produced. 

AMale.—Males are, as a rule, considerably smaller than the females. 
The abdomen is usually bluntly rounded at the end instead of sharply 
conical, though a few species resemble the females in this respect. 
The stoutest spines are usually at the sides of the ninth segment. In 
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,Eolothripid:e this segment is much larger than the others and is 
drawn out at its hind angles into hooks and processes which apparently 
assist in copulation. The sexual opening is between the ninth and 
tenth segments, and frequently from this point there protrudes more 
or less of the retracted copulatory apparatus, which is usually entirely 
drawn into the ninth segment through the walls of which it can be 
more or less distinctly seen. Three separate outer parts, which are 
strongly upcurved, can be seen proceeding from a complex basal part 
and the entire apparatus is protrusile. Within the abdomen the two 
elongated, irregularly pear-shaped, orange or brownish colored sper- 
maries are plainly perceptible, lying usually in about the seventh and 
eighth segments. Upon the ventral surface of the second to the 
seventh abdominal segments, inclusive, in many species there are dis- 
tinct rounded or transversely elliptical depressions found only in the 
miles. Males are often lighter in color and quicker in movement 
than the females. 
TUBULIFERA. 


Pemale.—' Phe sexual characters of Tubulifera are much less distinct 
and numerous than are those of the other suborder. The end of the 
abdomen is tubular and the sexual opening is between the ninth and 
tenth abdominal segments in both sexes. [n this region are also found 
the strictly distinctive characters. In the female the basal edge of 
the tube is regular and entire. Near the hind edge of the ninth seg- 
ment below there is a short, strongly chitinized rod (Plate X, fig. 115) 
which is dark and plainly visible in light colored species, but when 
the body at this point is nearly opaque, the rod ean not be seen and 
the question of sex is often in doubt. 

Male.— The male 1s usually smaller and more slender than the female, 
the sixth, seventh and cighth seements of the abdomen being noticeably 
narrower. Тһе base of the tube is eut out below in the form of a 
semicireular noteh (Plate X, fig. 114), which can usually be plainly 
seen except in very dark specimens, and through the opening formed 
by this notch the sexual apparatus can be protruded. "The structure 
of this apparatus is much the same as in the Terebrantia and in light 
colored specimens it can be seen wholly retracted within the ninth 
segment. In some species this segment bears а broad scale at the base 
of the tube. In a few species the sixth segment bears on each side a 
thick, fleshy, unjointed appendage. "Phe males in many species have 
more strongly thickened fore femora and stouter teeth upon the fore 
tarsi than do the females. 

Copulation.— "This I have rarely observed, and therefore the follow- 
ing statements are maim! y gathered from Jordan's article (306). 

In the Tubulifera the male rests upon the back of the female, and 
holding firmly to her thorax by his legs, he places the ventral surface 
of his ubdomen along the side of the abdomen of the female and bends 
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the extremity under the abdomen of the female, so that the ventral 
surfaces of the last segments are toward each other. The copulatory 
apparatus of the male is then pushed out, while the female bends the 
tube upward so as to leave the sexual opening free. Copulation lasts 
for about half a minute, when the female begins to move and the male 
leaves her back, but the connection is not at once broken, and the 
stronger female drags the attached, struggling male behind her for 
some distance. One male fertilizes a number of females successively. 
Iu one case Jordan states that a male of. PAZeothrzps brunnea Jordan, 
in one-fourth of an hour, fertilized six females, and his spermaries 
were still about half tilled. 

In the Terebrantia the males are carried around upon the backs of 
the females and the union takes place in much the same manner as ha 
just been described for the Tubulifera. 





















DEFORMITIES, 


Slight deformities are by no means rare. The most common form 
consists in a reduction in the number of segments in one or both anten- 
næ, brought about, in most cases, by the fusion of two or more seg- 
ments at the end, though intermediate segments are sometimes want- 
ing. It frequently happens that the antenna with fused segments is 
scarcely shorter than the normal one. Only very rarely does it appeat 
that a reduetion in number is the result of injury, though this would 
scem very possible. So far as is known, an increase over the normal 
number by a division of segments never takes place. Sometimes the 
wings are so deformed as to be useless. Deformities in the abdomen 
are very rare, but I have found two cases. One in which the posterior 
segments were constricted being abruptly smaller than the preceding 
the other with a half segment wanting on the left side at about the» 
middle of the abdomen. The right half of the segment was wedge: 
shaped. reaching in to the median dorsal line and. giving the abdomen? 
a corresponding crook at that point. 


REPRODUCTION. 


The method of reproduction in this group is of interest and also has 
an important bearing upon its distribution. So far as known, it is 
always oviparous and sexual, but two distinct forms are common in 
most species. 

Bisexual veproduction.—This is the normal and most common form, 
but the two sexes are not found in anything like equal proportions, as 
females are almost always more abundant than males. This may be 
the case and reproduction yet be entirely bisexual, as in some species; 
perhaps in all, one male fertilizesa number of females. Ina few species 
the males are found abundantly throughout the year; in others they are 
abundant only at certain seasons; in others males are rarely found at 
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any time; in still others, while the females are very abundant, males 
are unknown. The explanation for the relative scarcity or absence of 
nales is found in the second method of generation. 
© Unisewæwual reproduction.—Parthenogenesis is the usual mode of 
reproduction in at least ten species, all Terebrantia, and probably 
oecurs very frequently in many others, though positive statements 
ean not be made upon this point until more extensive collecting has 
been done and life histories have become better known." 

It seems that parthenogenesis must take place to some extent in 
| those species in which the males are eoiiparatively rare or are active 
for only a short season. However, no such thing as a regular alterna- 
po of generations, as in Aphid, is yet known to exist among Thy- 
sanoptera. In his studies of Parthenot ps dracænæ Jordan found 
that the normal method of reproduetio: in warm greenhouses was 
unisexual, while on plants standing in a ool room an abundance of 
males was developed, and this eondition lasted in the cool room 
throughout the winter season. The males of alptinothrips rufus have 
been found only at haying time, and then only very rarely. 


DISSEMINATION. 


It has already been noted that in most species there appear for some 
part of the season, in some generation or in опе sex, individuals bear- 
ing fully developed wings, and we can not doubt that the wings play 
i large part in the distribution of the species. Certain it is that the 
power of flight is greater than would seem possible with such delicate 
Wings as mo Insects possess. After harvest or toward autumn some 
species fly in large numbers, and in some instances have caused con- 
Siderable annoyance by entering houses for hibernation. Winds may 
easily carry them for О Сб distances, and when so seattered it 
is evident that their power of parthenogenetic re repr oduction is of great 
assistance i in the establishment of the species in а new locality. Npe- 
pies living under the bark of trees growing upon the banks of streams 
are pr obably often carried for long distances on wood floating in the 
Biter, as some species which have been observed are found to endure 
R large degree of moisture and even submersion for some time without 
injury, and moist, decaying wood is their normal food. Species living 
Upon cultivated plants, as in greenhouses, have doubtless been hh come 
nated in commercial ways. Strange as it may seem, a species which 
s entirely wingless (LLpt/aothr/ps rufus Gmelin) is one of the most 
Шыу distributed. It is hard to believe that this species ean have 
Attained its present distribution in both Europe and America through 
he slow method of crawling. 





L 
! 





@ Males of the following species included in this paper are rare or unknown: Par- 
B... dracienz, Heliothrips hemorrhvidalis, Aptinothrips rufus, Anaphothrips stria- 
ms, Thrips tabaci. Some others аге too little known to be placed here. 
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Perhaps it may not be too much out of place here to speak more par- 
ticularly of other movements aside from flying. The Tubulifera are 
very slow and deliberate in their movements, both in crawling and 
flying, and they never spring or run.  Terebrantia vary in this 
respect, though in general they are much more active, and many run 
quite rapidly and take flight quickly. Some possess a power of. 
springing which is well developed and often used in place of flight.. 
The abdomen, head, and prothorax are raised and the little creature 
balances itself by its middle legs. Then suddenly the upraised parts: 
are brought down together and the insect is thrown a considerable» 
distance by the force of the contact. 


DEVELOPMENT. 


О position. —As may be inferred from what has been said of the 
sexual apparatus of the two suborders, each has its own method off 
oviposition. The Terebrantian female euts a slit with her saw through 
the epidermis and deposits her eges singly in the tissue of the plant. 
The process of oviposition is as follows in Anaphothrips striatus and! 
will doubtless hold in most points for the group: 

The abdomen is raised somewhat and the ovipositor is let down 
from the sheath till it is nearly at right angles to the body. The: 
abdomen is arched to bring the weight of the body to bear проп the: 
slender saw, the valves of which are then moved back and forth прой 
each other by powerful muscles in the ninth segment. The toothed] 
blades are gradually worked down somewhat. obliquely into the tissue, 
and when the slit is sufficiently large there may be seen successive con? 
tractions of the abdomen as the ege is pushed out between the valves 
of the ovipositor and under the epidermis till it is nearly concealed 
The entire operation requires about one and a half minutes. and upom 
its completion the female moves off а short distance to rest or feed; 
Occasionally the ov ipositor becomes so firmly wedged in the plant аз 
to hold its possessor prisoner for some time, КО until deat 
results (469). 

I feel sure that Thrips perplexus and Chirothrips obesus will be found 
to deposit their eggs externally. I 
The number of eggs laid by а single female has been observed onl 
in the case of Anaphothrips striatus, from a number of which аш 
average of from 50 to 60 was obtained, the maximum average front 
а lot of 5 females being T2. These observations were made in the 
laboratory upon females confined in bottles. The percentage of eggs 
which hatched was also observed in this species and was found to 
rary in the laboratory from 35 to 40 per cent. It seems very probable: 
that the artificial conditions under which these experiments were: 
made must have in this case greatly reduced the percentage that 
hatched below the normal. | 
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Tubulifera deposit their eges externally, either singly or in groups, 
upon leaves and flowers or under bark, cte., according to their habitat. 
The period of oviposition in all species in this order ix quite long. 
ии. Те eggs of Terebrantia are more or less elongated and 
Slightly beun-shaped. They are colorless, delicate in structure. and no 
-mieropyle is apparent. The position of the eges in a thin leaf is easily 
seen upon holding the leaf before a bright light, when they appear as 
brighter spots in the darker green tissue of the leaf. Eggs are laid in 
‘almost any green part of the plant. but not in the petals of flowers. 

[ The eggs of Tubulifera are of an elongate-oval shape, attached with 
the long axis perpendicular to the surface, and have at the free end a 
_ thickening of the chorion with a micropyle in the middle. The eges 
лагу from yellow to brownish in color. 

© FEnbryology.—The development of the embryo can be observed in 
ihe translucent eges of Terebrantia. Various writers agree In stating 
that the germ band is immersed. Before revolution the appendages of 
"the embryo lie along the convex side of the egg. after revolution along 
the concave side. The length of the ege stage varies considerably in 
different species and, even within the same species, according to the 
[weather conditions. So far as life histories are known, this stage 
appears to last from three to fifteen days in Terebrantia. but no record 
is found upon this point for the Tubulitfera. The pigmented eves of 
developing embryos are particularly prominent. If the есе bed dries 
‘the egg is quickly destroyed, but if moist, even though decaying, the 
development continues. 

























Emergence of the larew.—When ready to emerge. the young Tere- 
Drantian larva breaks through the tender chorion and pushes up 
through the slit in the epidermis made for the insertion of the eve. 
‘The larva works its way up till all but the tip of the abdomen is free, 
but remains supported hy the tip in this upright position until the 
antenn: and legs have separated from the body, to which they are at 
first closely applied, and have. become sufficiently dried and hardened 
for use. It then falls forward onto its feet and is ready to travel or 
to feed almost immediately. No observations have been found on this 
point for the Tubulifera. but just as their eggs are laid singly or in 
groups. хо also do we find the larvee. 

Larval каде. То length of the larval stage varies with the species, 
and the statements recorded place it at from tive to forty dars: 

When just hatched the head of the larva is very large in proportion 
to the body and the mouth parts are essentially like those of the adult. 
The thoracic segments are subequal. The abdomen ix strongly con- 
tracted and very rough. As the larva grows the thorax and abdomen 
enlarge noticeably, while the head shows little change, In some spe- 
Cies (//el/othi/ps) the abdomen hecomes strongly distended and shining 
as though under considerable pressure, and a globule of fluid exere- 
Prog RK. Ml vol. xxvi—02 5 
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ment is frequently held by the hairs around the anus. The larvie are 
less active than the adults and have no power of springing. The lar- 
‘al antenna always has fewer segments than the adult. In Phloo- 
thripid the number is constantly seven. Thickened femora and tar- 
sal hooks do not occur, the tarsus appears to be one segmented, and 
claws may or may not be present. The structure of the foot is much 
more distinct than in the adult. The eyes are not compound, but com- 
posed of afew separated facets, which are strongly elevated and always 
cireular in outline. The number of facets increases in successive molts, 
but the circular form is retained. The rudiments of the ovipositor or 
genital apparatus appear on the under side of the eighth and ninth 
segments as indistinct lobes. The food habits of the larvae are just аз 
varied as are those of the adults. and some species are also found upon 


f. 


the roots of plants. 

Holts From two to four molts appear to occur while in the larval 
stage. the last marking the change to the pupa. The chitinous cover- 
ing of the internal mouth parts and of the bladders can be distinctly 
seen in the east skin. When larvæ have become full grown they 
cease to feed, become restless, and seek some very secluded place in 
which to molt. In this search they ате so successful that in many 
species pupæ are hard to find. | 

Nymph or Pupa. Те metamorphosis of Thysanoptera is peculiar, 
for though. complete in many respects, it is much less so in others. 
Two stages are distinguishable while in the nymph condition. Aften 
the last larval molt, the insect still retains its larval appearance, the 
antennze are extended, and the pro-nymph is moderately active. ThE 
wing pads are partially developed, extending to about the second) 
abdominal segment, and the beginning of the formation of the adult. 
appendages can be seen, After another molt, the true nymph stage 18 
reached and the animal remains quict unless disturbed, when it 18 
capable of slight movement. No food is taken during this period. 
The antenne are laid back upon the head and prothorax; their seg 
mentation has become indistinct and the adult antenna can be seem 
within the nymphal skin. The number of facets in the eyes gr айй 
increases, producing the adult condition. The legs are inclosed in 
loose sheaths and the wing pads reach to and from the sixth to the 
eighth segments. The pads extend obliquely outward along the sides 
of the body and do not cover each other. The fringes appear along 
the edges of the forming wings, the fore fringe being directed toward 
the tip and hind fringe toward the base of the wing. The forming 
lobes representing the ovipositor elongate, and those on each side over 
lap but remain separate. Within them develop the pointed valves of 
the adult ovipositor. which now extends to.the tip of the abdomen. : 
The development of the male genital apparatus takes place In a уе 
similar way to that of the ovipositor of the female. The nymph stage 
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is passed in some secluded place. pupæ being found in the loose soil 
about the base of the plant, in the leaf sheath. or some similarly pro- 
tected place, and many have been recorded as transforming in galls. 
When these changes have been completed. another molt takes place and 
the adult emerges. 

The most noteworthy points in the metamorphosis may be summa- 
rized as follows: The larva resembles the adult in general form and in 
mouth parts: wings are developed in external sheaths: the transitional 
Stage between larva and adult is quiet, and during it no nourishment 
is taken. The metamorphosis is therefore intermediate between com- 
plete and incomplete. 

Libernation.—Thysanoptera pass the winter in either larval, pupal, 
or adult stages. Many species, without doubt, hibernate in very nearly 
the same places in which they have fed. The bark-inhabiting forms 
remain in such places. together with many of the leaf forms whieh 
migrate onto the trunk. The dried stems of flowers and grasses shel- 
ter many species, while many of the leaf-inhabiting forms fall to the 
ground and are among those which may be found under fallen foliage, 
in moss. ete. Lichens and fungi shelter some as winter guests, while 
dead grass and turf contain many forms. It appears very probable 
that some of the larve whieh have been found upon the roots of 
plants were hibernating there rather than feeding thereon. as has been 
supposed. 

The hibernating individuals appear to be able to withstand extreme 

degrees of cold and moisture. I have brought in a number of species 
gathered by pulling the frozen grass from bare mowings in midwinter 
after a temperature of—21- Е. Upon being brought into a warm 
room, they very soon became active and ran about. 
: Thrips emerge from hibernation very early in the spring, and as 
soon as their normal food plants begin to erow most of them are in a 
condition to deposit eges for a new generation, which in some cases in 
Massachusetts hatch during the latter part of April or the first of May. 
| Length of life—Few observations have been recorded upon this 
Joint. but it seems improbable that even the longest lived exceed a 
single year. Among those species whieh produce several eenerations 
m a season, the hibernating individuals must live for at least seven 
months in the northern United States while the summer generations 
we much shorter lived. Their age however, as a rule, considerably, 
ceeds the length of the life cyele, for oviposition ix a slow process, 
ind in slnephothrips striatus is known to extend over a period of 
ve or six weeks. Аха result of this there is an indistinguishable 
overlapping of broods. I have kept a female of а midsummer gen— 
Bition of 21. striatus confined in а bottle in the laboratory for almost 
ve weeks. This species has eight or nine generations in a season. 
md may therefore be expected to be one of the shortest lived in 
шет. 
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ECONOMIC CONSIDERATIONS. 
INJURIOUS FORMS. 


Sinall and apparently insignificant though these insects are, they can, 
not be disregurded from an economic standpoint. Only a few species, 
to be sure, must be considered as decidedly injurious, but these are 
widely spread and hard to control. Doubtless much damage, really 
caused by these tiny foes, has been attributed to more conspicuous but; 
less injurious insects. The most important species in this country 
belong to the family Thripide. The economic importance of each of: 
these species is considered in connection with its description, but 
there are, however, some general points worthy of note which may 
be considered together here. 

Feeding habits. —Thrips are found upon most flowering and some 
flowerless plants. The general mode of feeding is the same through? 
out the order. The green parts of the plant. chiefly. are punctured 
by the piercing mouth parts and the sup withdrawn therefrom by sues) 
tion. The emptied plant cells become white and shriveled asthey dry 
up and the insect, standing usually parallel to the veins of the leaf, 
moves on to fresh cells. ‘The traces of their feeding are thus left in 
irregular streaks of dried. whitened cells. Behind them, as they feed) 
they leave rows of dots of dark colored exerement, which, it seems, 
have sometimes been mistaken for eggs. 

On tlowers Thrips are most abundant in summer. Burmeister states 
that the nectar of flowers furnishes them with nourishment, and Реж 
eunde hax expressed a similar opinion (219): but this does not seem tc 
me to be the case, ах when present on flowers they are found sucking 
sip. not nectar. They feed to some extent upon the petals. but nol 
so freely as upon the green parts. The inner surface of the sepals Ё 
a favorite place for feeding and oviposition. The essential parts о] 
the flower come in for their part of the general attack and it is just 
here that the greatest injury to the plant is caused. Injury of this 
sort has been reported, especially upon strawberries by Quiintanct 
(454). and upon apple aud other fruit blossoms by Osborn (2185, 228 
224), in which cases they caused so much injury to the styles by then 
punctures as to prevent fertilization and the setting of the fruit. (Se 
Enthrips tritici, p. 152.) Probably Euthrips tritici and Thrips tubae 
are guilty of most of such injuries. Mally has recorded a very simili 
injury to cotton bolls by an undetermined species of the family Thri 
pide (341). Many other flowers. though perhaps of less есопошй 
importance, аге similarly attacked. Flower species feed also про! 
lenves. 

On the leaves of plants and trees may be found a large variety 
species. most of which feed mainly upon the under surface of th 
leaves, probably chiefly for protection from sun, rain, and enemi 
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though it is also possible that more tender tissues may be an attraction. 
Such species avoid the light and, if a leaf he turned over. the insects 
will move around to the under side again. The constant sucking of 
myriads of larvæ and adults soon causes the feeding ground to wither, 
the leaf becomes encrusted with dead cells and dark colored spots of 
exerement and it is not long before its death results. Unless disturbed, 
most species do not travel much, and. thus in time there appears to be 
something of a colony feeding around the place where the mother has 
fed and deposited her eggs. Though many plants thus suffer. from 
the destruction of their leaves, the onion seems to be most severely 
afflicted. (See Thrips tabaci, 50.) 

Grasses and cereals may be included ina third class in which the 
nature of the injury ts somewhat different. Besides the abstraction of 
sup from the leaves of these plants, Thrips cause a greater injury by 
attacking the tender axial stems, thus cutting off directly the supply of 
sap to the head, which therefore fails to bear fruit and may he entirely 
killed. This is the way in which “Silver Top" is caused, and it is 
impossible to estimate with any degree of aceuracy the damage which 
results to the hay crop. Besides working in this way, Thrips are 
Charged with attacking directly the growing kernels of cereals. In the 
ease of wheat, rye, oats, etc., they suck the nutritious milk directly 
from the growing kernels in the ear and produce an abortive condition 
of much, if not all, of the head, which is then called ** pungled.” 

(rreenhouse species appear to be becoming more numerous and more 
injurious each vear. The principal injury here is done to the leaves, 
and nearly all kinds of greenhouse plants are subject to attack. 77р 
tabaci, which has recently come into prominence, especially in cucum— 
ber and carnation houses, has an unusually wide range of food plants. 
It has already proved to bea serious pest, capable of the complete 
destruction of a crop, and is exceedingly difficult to control. 


BENEFICIAL FORMS. 


Predaccous Thrzps. —The late В. D. Walsh once expressed the opin- 
lon that ‘Thrips "are. generally, if not universally, insectivorous, and 
that those that occur on the ears of the wheat, both in the United 
States and in Europe, are preying there upon the eges or larvæ of the 
Wheat Midge (Diplosis tritici), and are consequently not the foes, us 
has been generally imagined, but the friends, of the farmer" (127 and 
182). Such an opinion from so eminent an entomologist is likely to 
have some basis in fact, though we question whether his conclusion ix 
even usually correct. Thrips have been frequently found in the galls 
eaused by other insects, either with the makers of the galls or alone, 
and the conclusion has heen drawn. though frequently, we suspect. 
without a direct observation to that effect, that the Thrips were prey- 
ing upon the makers of the galls. Walsh also writes that he has 
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TER Thrips preving upon the eall-making larvæ of more than 
twenty different galls, so that there is now no manner of doubt in my 
mind that Thrips is a true cannibal inseet" (132). АН recorded 
observations which I have seen seem to agree that such gall-fre- 
qnentine forms belong to the Phleothripidz. апа in very many of 
the eases noted it is said that they are in the pupal stage (123). 

It seems to me entirely possible that in many cases their presenee 
in the call may be incidental, they having entered it for protection. 
It is impossible for Thrips to make for themselves an entrance into 
any closed gall, and when present in such it can only be after the exit 
of the gall maker or some parasite upon it, so here certainly the Thrips 
isnot predaeeous. Furthermore, it does not seem improbable from 
what we know of the food habits of the Tubulifera, which feed mainly 
upon leaves or decaying wood or fungi, that they may live peacefully in 
company with the true maker of an open gall which they can readily 
enter. finding there the same favorable conditions for abundant food 
and a secure retreat as does the gall maker. Phylloxera galls have 
often been found to contain Thrips, but the same doubt exists as to 
the real purpose of their being there. Walsh states that he has found 
six or seven red Thrips pupe in nearly every gall of Phylovrera 
caryar-folie, This observation shows plainly one object for which these 
insects seek out and enter galls, as a safe refuge during рирабоп, 
and this will account for the frequent presence of larva and adults in 
both inhabited open gulls, as those of Phylloxera, and deserted closed 
galls, as those of coe u. Tt may be true that Thrips prey upon the 
geall makers, but further observations upon this point are desirable? 
before we can fully accept that conclusion. 

‘Thrips phyllorsere" of Rilev’s manuscript (one of the Phleothri- 
pide) is said by him to “do more than any other species to keep the 
leaf-inhabiting grape Phylloxera within bounds" (165). A species of 
Phlaothrvips has been observed destroying eges of the Gypsy Moth 
(353). 

Some species of Thripidae have been observed feeding upon other 
insects and are undoubtedly beneficial. Thrips 6-maculatus has been 
repeatedly observed feeding upon “mites” or “red spiders.” and 
other species have been said to do the same. Riley observed a Thrips 
larva feeding upon the eges of the Curculio in Missouri (143a and 144). 
Thrips trifaseiatus Ashmead is apparently predaceous and was observed 
feeding on the cotton Aleurodes (Aleurodes gossypii) in Mississippi 
(386). I have oceasionallv noticed that under the influence of con- 
finement without plant food clauphothrips striatus, which is certainly 
normally herbivorous, becomes cannibalistic and will feed upon its own 
species. 

Flower fertilizers.—]It is very probable that a few flowers, of which 
the “wild pansy” is one. are fertilized by Thrips, although such a 
relation must be exceptional. Few flowers are adapted to thus profit 
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bv the presence of Thrips, as their action would tend almost entirely 
to self-fertilization of the flowers. which Nature does not generally 
approve. Therefore 1 believe that their value in this way must be 
very limited. 


NATURAL CHECKS. 


Insects and Acari, cte. —The most important insect enemy appears 
to be Z»;pAleps insidiosus Say, which is very common on flowers and 
may often. be found with a Thrips impaled upon its rostrum and 
held in the air while the captor sneks the juices from the body of tts 
victim. The eges of Zr/phleps are laid in a similar manner to those of 
Thrips and the [агу of the former also prey проп the larvæ of the 
latter. The length of the life eycle of Triphleps is about the sune as 
that of Thrips. MegiUla maculata also devours Thrips in great num- 
bers when both are abundant. Chrysopa and Syrphus larvæ have 
been found feeding upon the larvæ of Thrips tabaci. Heeger has 
recorded Scymnus ater, Gyrophaena manca, and some fly larve as 
preying upon them, and Uzel has found Zriphleps minutu also. 

] have frequently found (лро рх striatus bearing one or more 
small. scarlet Acari (probably the larvee of a Jrombidinm) attached to 
some membranous area of the body. 

зо Uzel and Quaintance have found the eges and adults of Nem- 
atode worms in the bodies of Thrips, Uzel recording over 200 worms 
from one specimen. | 

Plant parasites.—Thaxter (297) has taken Zinpusa ( Entomophthore) 
sphaerosperma Fries from a species of Thrips which it was destroying 
in larval, pupal, and adult stages. Pettit has found in Michigan 
another parasite which he thinks will prove to be a Gregarinid (464). 
It was most abundant in the moist breeding cages, causing the insects 
to die and turn black. I have rarely fonnd a fungus growing in a 
dead specimen which appears to be a species of Mucrosporium, but it 
was not possible to tell whether the fungus caused the death of the 
insect or came 1n later. 

Гаѓл. О? all the natural cheeks, none can compare in efficieney 
with a bard dashing rain. It has been noted that 77;vps ирас? and 
Anaphothrips striatus, which become extremely abundant during hot, 
dry weather, disappear almost entirely as soon as the heavy showers 
of nndsummer begin, and as long as such showers continue at frequent 
intervals the Thrips do not again become abundant. The same result 
will probably be found true in most outdoor leaf-inhabiting species. 


ARTIFICIAL CHECKS. 


These fall naturally into two groups, insecticides and cultural 
methods. 

Insecticides. —So far as we know, no attempts to control Thrips by 
means of insecticides have been made outside the United States. Here 


120 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI 


ach of the three most important economie species, Tris tabadi 
[thrips tritici, aud Anaphothrips striatus, has heen experimented 
with considerably. Webster recommends. for Thrips tabaci in the 
field, spraying thoroughly with 1 pound of Standard whale-oil soap in 
s gallons of water (476), and he says also, " The grassy borders of 
ditches have been sprayed with kerosene with excellent results.’ 
Quaintance (454) tried many insecticides for Thrips tabaci and Luthrips 
tritici in Florida and found that ‘rose leaf insecticide "—1 pint in 8 
vallons 7 water—killed from 65 to 70 per cent of the insects, and was 
the most successful of anything tested. For Thrips fabuc? he recom 
mends 7 whale-oil soap (Anchor brand), at the rate of 1 pound of 
soap to + gallons of water." or “rose leaf insecticide at the rate of 
pint to + gallons of water.” 

Sprays must be very thoroughly applied to do even fair service, and 
ditches and mareins around fields. as well as the ground between rows, 
should be treated also. Even with the most — treatment many 
of the tiny insects will escape the spray. and the embedded eggs ar 
entirely unharmed. Therefore, spraying, to be at all successful, must 
be repe: меа after a short interval. It must he admitted that at best 
spraying іх an unsatisfactory veinedy: still, it is perhaps the best 
method we know of at present for field work. 

In greenhouses spraying may be more successful than in the field, 
but fumigation methods are here preferable. These also must be 
repeated in about a week to be successful. The most satisfactory 
results have here been obtained by the vaporization at night of 20 ce. 
оѓ" Nikoteen ^ in 750 cc. of water for 5,000 cubic feet of space. This 
treatment did not injure the cucumber plants, while nearly all of the 
Thrips tabaci were killed (471). 

Cultural methods.—These are undoubtedly too important to be 
neglected, even if insecticides be used. and in some cases they may 
prove even more efficient than the latter. For the Onion Thrips, Weh- 
ster says: AU culls, tops, and other refuse of onion fields should he 
burned in the fall.” He also recommends the burning of the grass 
along ditches and around the margins of the fields in winter or early 
spring to destroy the hibernating insects (476). 

For the Grass Thrips it seems that cultural methods are the only 
ones that can be of any considerable help. А thorough burning of 
the old grass in early spring before growth begins destroys large 
numbers of hibernating insects—Thrips and шапу others, The attacks 
of the Grass Thrips are worst upon old. worn-out meadows. fields, and 
lawns, lareely because Pou prate NSIS (June gruss) 1 is most common in 
such places. Infested grass should be cut as carly as possil ble or fed 
green. So far as I can learn, the seed of June grass is sold only in 
lawn mixtures and is not used for field seeding, though it comes in 
naturally as the other stouter-erow ing species which are usually sown 
runout. The appearance of a large amount of "Silver Top” is there- 
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fore a sign that the field is becoming exhausted. Such fields should 
be plowed, and it is advisable to plant with some cultivated crop for 
at least one season before re-seeding. 


| CHARACTERS OF THYSANOPTERA. 


Small insects; length. ranging from one-tiftieth to one-third of an 
inch. Wings usually present; four in number. long, narrow, mem- 
branous. never folded, with at most two longitudinal veins and few or 
no cross veins; hind margin always, front margin usually. fringed 
with long, slender hairs much exceeding in length the breadth of the 
membranous part of the wing; wings laid horizontally along the 
"abdomen when at rest; wings sometimes reduced to short pads not 
‘reaching beyond the hind edee of the thorax and entirely absent in 
а few species. 

Mouth parts intermediate in form between those of sucking and 
chewing inseets. but probably used almost entirely for sucking: 
arranged in the form of a cone situated on under side of head and 
placed хо far back that it lies almost entirely under the prothorax (see 
Plate X, fig. 111), and is more or less concealed from the side by the 
fore coxw and femora. Mouth cone formed by the labrum, the broad. 
flat, triangular, external portion of the maxille bearing each a two or 
three segmented palpus, and the labium bearing two or four seg- 
mented palpi; these external parts grown together and not freely 
movable. Mouth always asvmmetrical, only the left mandible being 
developed. Mandible and lobes of the тахи modified as internal, 
protrusile, bristle-like piercing organs. 

Antenne quite slender, хіх to nine segmented, situated closely 
together upon vertex of head. Ocelli always present when long 
wines are present, always absent in entirely wingless forms; usually 
present, sometimes absent, when wings are reduced to pads. — Protho- 
rax distinctly separated from mesothorax and freely movable. Мехо 
and metathorax fimuly and closely united; metanotum longer than 
mesonotum. Tarsi usually two but sometimes one segmented; the 
terminal segment fitted at the tip with a protrusile, bladder-like organ 
which can be withdrawn entirely within the segment so as to be invis- 
ible. Abdomen ten segmented. Terminal segment either conieal or 
tubular. Three pairs of stigmata are always present and a fourth 
bu is found in all Tubulifera and many Terebrantia. In the adult 
these are situated one pair each upon mesothorax and first and eiehth 
abdominal segments. The metathoracie pair in Terebrantia is small, 
Invisible except in carefully prepared specimens, and in some cases I 
have been unable to find any trace of it. In the larva the stigmata 
are distributed in the same way except that they are present on the 
second abdominal segment and not on the first. 

Young resemble adults in general form, structure of mouth parts, 
and in food habits. "There is, however, a distinct pupal stage during 
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which the Insect moves very little or not at all. and takes no food. - 
The wings develop entirely during this stage and are outside the bod A 
skin. The metamorphosis approaches closely to a complete one, but 
on aecount of the sanilarity of O adult forms and mouth parts 
it must still be considered as incomplete. Reproduction is oviparous 


and frequently parthenogenetic. 
METHOD OF MEASUREMENTS. 


A few of the descriptions of Thysanoptera previously published 
have been found to be too brief and general for the recognition of the) 
specles. Another difheulty which has been noted In some descrip- 
tions is the giving of comparative dimensions relative to other -pef 
cies. This may be useful to the collector if he happens to have of 
know ull the species referred to: otherwise he is at an utter loss te | 
know what is meant. Having experienced these difficulties at various 
times, the writer eame to the conclusion that each description should 
he absolutely complete in itself and independent of all others, and that 
therefore a system of measurements based entirely upon the species 
under consideration would frequently prove of service in the determi- 
nation and separation of these insects. The eye can not be relied 
upon for exactness in this matter, a» bas heen frequently found in the 
course of this work, and therefore all measurements given in the fol- 
lowing descriptions have been made in the same way, by means of an 
eyepiece micrometer, as follows: A stage micrometer of reliable make 
Wis first. proven to be accurate by comparison with a steel millimeter, 
scale, then with each combination of lenses used the number of spaces 
on the image of the stage micrometer covered by the scale of the eye- 
piece micrometer were determined, two points being selected where 
the divisions coincided. Then the number of spaces covered on the 
stage micrometer was divided by the number of spaces of the eye- 
piece micrometer covering them, and the quotient was, evidently, the 
fraction of a micromillimeter upon the stage shown by one division of 
the eyepiece micrometer. This quotient may be called the factor of 
the eyepiece micrometer for that combination of lenses and will hold 
unchanged for any object measured with that magnification, but will 
of course vary for every other magnification. Illustration: Using а 
1-ineh objective and а 1-inch eyepiece (Bausch and Lomb) with the 
tube closed. I find that the fifty divisions of the eyepiece micrometer 
cover, say, exactly 1 millimeter of the stage micrometer. Dividing 
then 1 millimeter by 50, I have two one-hundredths millimeter, which 
is the factor for that combination of lenses. Now, placing the object 
to be measured upon the stage, we find. e. œ., that forty-five spaces of 
our eyepiece micrometer just cover the object to be measured. Mul- 
tiplying by the determined factor, we have two one-hundredths milli- 
meter times forty-five, which equals ninety one-hundredths millimeter 
as the length of the object measured. This method has been used in 
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the determination of length and breadth of the species herein 
described. 

When comparative lengths only are desired, as e. œ. in the compara- 
tive lengths of segments of antenna, relative length and breadth of the 
head, ete., there is no need to determine the actual measurement. It 
is sufficient to compare directly the number of spaces read upon the 
eyepiece micrometer, and this is the method used in such cases. In 
the case of the comparative lengths of segments of the antenne, all 
measurements have been made with a -inch objective and a 1-inch eye- 
piece. The measurements given show, therefore, not only a compari- 
son between the segments of one antenna, but also between the seg— 
ments of all antenn: so measured. The number of the segment has 
been given above the line. and directly below it the number of spaces 
of the eyepiece micrometer covering that segment. Illustration: 

Number of segment, 1 9 5 1 ё ete. 
Spaces of micrometer, 5 10 14 12 9 ete. 

It has been found that there are slight individual variations in the 
lengths of corresponding segments in ditferent specimens of the same 
species, and even in the two antenne of the same specimen, still there 
is in general a quite close agreement 1n this respect and the propor- 
tions hold very well. The antenne were selected for such critical 
study, because there is an evident variation in the proportional leneths 
of segments in each species, and because the antenne are the most 
surely available for a careful, accurate study of апу organs of the 
insect. Then, again, proportional measurements do not vary nearly as 
much as do the absolute measurements of different sized individuals. 

All statements made as to lengths, both actual and comparative, in 
the descriptions herein given are based upon actual measurements 
made in one or the other of these ways, an average being taken of the 
total number of specimens used in the description. 

In deseribing colors it has been my intention to follow a few definite 
rules, which are given herewith: First, to name colors in plain, well- 
known terms when possible; second, when the color being described 
appears to result from a mixture, in equal proportions, of two more 
elementary colors, they have been given together in the same form and 
connected by a hyphen (gray-brown): third. when a predominant 
eround color is modified by more ov less mixture with another color, 
the name of the ground color has been given last with the modifying 
color preceding it (grayish brown). Depth of coloring is indicated by 
such words as light, dark, etc. 


INDIVIDUAL VARIATIONS. 


Individual variation must always be considered in specific determi- 
nations and due allowance made therefor. The most common variation 
will naturally be found in the line of color. It is probable that to a 
slight extent the age of the individual may influence the depth of the 
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coloring. because a short time is required, in several species which have 
been observed at least, after the emergence of the adult from the pupal 
stage before the full depth of coloring is acquired. There IS, however, 
a common variation in color, apparently not due to difference in age, 
producing n some of the most variable species color varieties, These 
may be either lighter or darker than the color of the typical form, but, 
SO far ax our observations have gone, complete intergrades are to be 
found. 

A variation from the usual number of segments in the antenne is 
quite frequently met with, but this is always in the line of a reduction 
in number due usually to a fusion of the last two or more segments. 

The length and breadth of the abdomen ts, perhaps, the most variable 
character. as in most species the segments are slightly telescoped natur- 
ally. and being connected with each other by a flexible membrane are 
capable of great distension. This may be caused naturally by the simul- 
taneous development of a number of eggs in the ovaries of a female. 
When specimens are mounted in balsam, glycerin, or any such medium 
for study, there is danger of compressing the body of the insect if 
care be not taken to have present plenty of the mounting medium. and 
the usual result of this compression is the distension of the abdomen. 

Measurements of a series of speeimens show that a variation, often 
amounting to one-sixth. sometimes as- high as one-fourth, frequently 
oceurs between the extremes in the size of individuals in the same 
spectes. 

SYNOPSIS OF SUBORDERS AND FAMILIES. 

Female with a saw-like ovipositor. Terminal segment of abdomen of female 
conical; that of males rarely like females, but usually bluntly rounded. Fore 
Wings with at least one longitudinal vein reaching from base to tip of wing. 

D. | А | TEREBRANTIA (р. 124). 2 

Female without an ovipositor. Terminal segment tubular in both sexes. Both 
pairs of wings similar in structure with only one median longitudinal vein, and 
this only partially developed, never reaching to tipof wing. . TUBULIVERA (р. 187). 
Includes single family Phlcothripid:c. 


Antenne with nine segments. Wings broad and rounded at the tips; fore wings 

y | With cross veins. Ovipositor of female up-eurved ...... JKOLOTURIPID.E (р. 126). 

Antenne with six to eight segments. Wings usually narrow and pointed at tips, 
without cross veins. Ovipositor of femaledown-curved . .THRIPIDE (P32) 


CHARACTERS OF TEREBRANTIA. 


Antenne have from six to nine segments, the terminal segments 
being usually much smaller than the preceding. | Ocelli absent in the 
entirely wingless forms (Aptinothrips rufus) as in all wingless Thysa- 
noptera, and sometimes in the wingless males of species in which the 
females are winged, they are present in all long winged forms. — Maxil- 
lary palpi usually three, sometimes two segmented, and labial palpi 
usually two, sometimes four segmented. 
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Prothorax rarely longer than broad, but usually transverse, fre- 
quently twice as wide as long, ordinarily rectangular In general outline 
and seareely wider at the hind edge than at the fore edge, except in the 
genus Chirothrips, in which it is strongly broadened behind, where it 
is about twice as wide as at front edge. The fore wings are broader, 
stronger, and much more specialized than the bind wings, shaded 
darker, if shaded at all. Asa rule they have more veins, there being 
usually two, sometimes apparently only one, fully developed longitu- 
dinal veins besides frequently a strongly developed vein following the 
border of the wing and known as the ring vein; cross veins are present 
insome cases. The veins are usually set with more or less numerous 
and conspicuous spines which vary in size, the smallest being minute 
and indistinct. the largest extremely stout and conspicuous, exceeding 
in length the breadth of the membrane of the wing. The membrane 
itself is thickly set with numerous microscopic spines. A fringe is 
always present upon the hind margin, consisting on the hind wing of 
one, on the fore wing of two rows of long usually wavy hairs. On 
the fore wing these rows appear to be placed at different angles to 
the edge. so that instead of the hairs being parallel when the wing is in 
action, they cross each other at a slight angle, thereby forming a mesh- 
work which must add materially to the strength and resistant power 
of the wing. Spines such as are found on the other veins are wanting 
upon the hind margin. The fringe upon the front is always shorter 
than that upon the hind edge and is composed of a single row of 
stouter. more bristle-hke hairs. The development of the fore fringe 
appears to be in inverse proportion to that of the spines borne upon 
the costal edge, and when these last are very stout the fringe is ves- 
tigial, though sometimes both fringe and spines are wanting on the 
costa. In many cases the shading of the fore wings takes the form of 
dark cross bands alternating with licht or almost white bands or areas. 
The hind wings are more slender and more delicate than the fore wings 
and have but one median longitudinal vein, usually fully developed, 
and no ring or cross veins. The median vein is without spines such 
us are borne upon the veins of the fore wing. The hind fringe is 
single instead of double and the fore edge always bears a more or less 
well-developed fringe. Shading of the hind wings is very slight and 
а distinct banding of them is not known. When at rest the wings are 
laid straight back upon the abdomen, the fore wing of each side com- 
pletely covering the hind wing and each pair lying parallel to but not 
upon the other. The hind fringes are very flexible or jointed at their 
attachment to the wings and when at rest point backward between 
them. The wings are very frequently reduced to small. rounded or 
oval pads which are usually invisible even when present. Rarely they 
are entirely absent, but when this is the case the structure of the 
thorax indicates the fact. The fore legs are often more thickened 
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than the others—-in the genus CI/rothreps they are extremely thick- 
ened. The hind lees are usually longest and sometimes exceed the 
abdomen in length. 

The abdomen ix constricted somewhat at its Junction with the thorax 
and іх always ten segmented. The terminal segments are usually 
shaped differently in the two sexes; in the females the last three seg- 
ments form a cone the apex of whieh is quite pointed, and rarely the 
last seemient is rather tubular instead of conical. The abdomen of 
the male іх usually more slender and lighter than that of the female, 
and as a rule its end is much more blunt. though occasionally shaped 
much like that of the other sex. The ninth segment is comparatively 
large and contains the genital apparatus, and frequently the tenth 
segment is also much retracted within it. In the females the sexual 
opening is between the eighth and ninth abdominal segments, but in 
the males it is between the ninth and tenth. 

The female has a four-valved, sw-like ovipositor fitted to the under- 
side of the eighth and ninth segments and reaching to abont the tip of 
the abdomen, sometimes a little bevond. When at rest this apparatus 
lies partially concealed in а sheath on the underside of the last three 
seements; when in action it ean. be let down so as to work at almost 
any angle less than 90 degrees. The copulatory apparatus of the 
male is almost or entirely withdrawn into the body. but it is freely 
protrusile. 

The males are often quicker motioned and more active than the 
females. Most of the members of this suborder move rapidly, though 
some are quite sluggish; they run rapidly and take flight readily. 
Some species, provided with well-developed wines. seem loath to use 
them. and many possess a considerable power of leaping. 


Family .EOLOTHRIPIDZE: 


The antenne are nine segmented. Осе are present in both sexes. 
The maxillary palpi are three segmented, and the labial palpi two or 
four segmented. The wings are large, broad, and rounded at the 
outer ends. In addition to a heavy ring vein, each fore wing has two 
longitudinal veins extending from its base to tip. where they unite with 
the ring vein on each. side of the tip, while the hind wings have only 
a vestige of a median longitudinal vein, Four or five cross veins are 
present in each fore wing. The fore wings are without a fringe upon 
the front edge. though some more or less stout hairs are there present 
In some species. Both sexes bear a peculiar hook-like appendage on 
the underside of the second segment of each fore tarsus. (See Plate E 
по. 9.) The ovipositor of the female is bent upward so that its convex 
side is ventral. The males have the first abdominal segment much 
longer than the second. The members of this family run rapidly, 


having very long legs, but they do not appear to have the power of 
springing. 


NORTH AMERICAN THYSMWOPTERA—HINDS. pev 


genus „Гоё рх is the only one of the three genera of this 
family found in the United States. 





Genus ÆOLOTHRIPS Haliday. 


Head about as broad as long. Ocelli present in both sexes. Anten- 
næ nine segmented, the last three or four segments being very mueh 
shorter than the preceding and closely joined together: third segment 
much longer than any other. Maxillary palpi three segmented, 
geniculate. Prothorax about as long or a little longer than the head, 
without large bristles. Legs very long and slender; fore femora 
somewhat thickened in both sexes: hind femora broadened: fore tibiæ 
unarmed; second fore tarsal segment, in both sexes, with hook-like 
appendage. Wings usually present in both sexes: fore wing some- 
what narrowed before the middle: fore part of the ring vein fur- 
nished with very short hairs, which hardly overreach the edge of the 
wing. Fore wings white, with two broad, dark cross bands. First 
abdominal segment in the males much longer than the second, and the 
ninth segment is drawn out at the hind angles into short clasping 
organs or hooks. 

The two species which I place here can be distinguished by the 
presence of a white band around abdominal segments two and three in 
the female of „1. bicolor, which band is wanting in the female of A. 
fasciatus. The last four segments of the antenna taken together are 
much longer in A. bicolor than the fifth, while in LL. fasciatus the last 
four segments together are approximately as long as is the fifth alone. 


e 


ZEOLOTHRIPS FASCIATUS (Linnaeus). 
Plate 1, figs. 1-3. 


Thrips fasciata LiNN;EUS, Syst. Nature, 10th ed., 1758, p. 457. 

Thrips fusciata LiNN;EUS, Fauna Svécica, 1761, p. 266.—Grorrroy, Histoire 
abrégée des Insectes, 1764, p. 385. 

Thrips fuscialu LINN жох, Syst. Nature, 12th ed., Iolmiw, and 13th ed., Vindo- 
bon, I, Pt. 2, 1767, p. 743. 

Thrips fusciata FABRICIUS, Systema Entomologia, 1775, p. 745. 

Thrips fasciata ScuRANK, Enumeratio Insectorum Austrie indig., 1781, p. 297, 

Thrips fasciata FABRICIUS, Species Insectorum, II, 1781, p. 397. 

Thrips fasciata Fasricius, Mantissa Insectorum, II, 1781, p. 520. 

Thrips fasciata GMELIN, Linn. Syst. Nat., 13th ed., Pt. 4, 1788, p. 2225. 

Thrips fascia BERKENUOVT, Synop. Nat. Uist. Gt. Br. and Ire., 1789, p. 125. 

Thrips fasciata FABRICIUS, Entom. Systematiea, IV, 1794, p. 229. 

Bons fasciata STEW, Elem. of Nat. Hist., 11, 1802, p. 114. 

Thrips fusciala FABRICIUS, Systema Rhyngotornim, 1803, p. 314. 

Thrips fasciata Turton, A General Syst. of Nat. (Transl. from Ginélin's Syst. 
Bat, 13th вй. ), II, 1806, p. 717. 

_Kolothrips (Coleothrips) fasciata Waripay, Ent. Mag., III, 1856, p. 451. 

-Eolothrips fasciata BURMEISTER, Handbuch d. Entom., II, 1858, p. 417. 

-Eolotlwips fasciata Амүот and SrnviLLE, Hist. nat. d. Ins. Hemipt., 1843, p. 646. 
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Bolothrips ( Coleothrips) fasciata ITAripay, Walker, Homopt. Ins. of Brit. Mus 





Pt. 4, 1852, p. 1117, pl. уп, figs. al 
Eolothrips. fasciata HEEGER, Sitzungsb. d. Acad. d. Wiss. Wien, VIII, 1858 
pp. 135-156, р. Хх. 
Coleothrips trifaseiata Күгсн, Count. Gent., VI, Dec. 1855, p. 385. 
Coleothrips trifasciata Firen, Second Rept. Nox. Ins. N. Y. 1857, p. 308 (or 540). 
Thrips fasciata DE MAN, Tijdschr. v. Entomol., 1871, p. 147. 

Eolothrips ( Coleothrips) fasciatu, REUTER, Diagnoser Öfver nya Thysanop. från 
Finke Ор от Ойу. Fin. Soc; XXI 16790 КШ 
Coleothrips fasciata PERGANDE, Entomologist, April, 1882, p. 95. 
Coleothrips trifasciata WEBSTER, Rept. Dept. Agr., 1886, p. 577. 
Coleothrips trifasciata THAXTER, Rept. Conn. Agr. Exp. Sta. for 1889, (1889), p. 180. 

Coleothrips 3-fusciata Ritey-Howarp, Ins. Life, ПІ, 1891, p. 501. 
Coleothrips trifasciata TowNsEND, Canad. Ent., N XIV, 1892, p. 197. 
Coleothrips trifasciata GILLETTE, Bull. 24, Col. Agr. Exp. Sta., 1895, p. 15. 
Yoleothvips trifasciata Davis, Bull. 102, Mich. Agr. Exp. Sta., 1893, p. 39, fig. ТЩ 
Coleothrips trifasciata CockERELL, Bull. 15, N. Mex. Agr. Exp. Sta., 1895, p. 718 
Kolothrips fasciatu Uze, Monographie d. Ord. Thysanop., 1895, p. 72, pl. Щй 
fie. рі v, ties. 50 07 
Coleothrips trifasciata Davis, Special Bull. No. 2, Mich. Agr. Exp. Sta., 1896) 
р. 18, fig. 4. 
.Eolothrips fasciata Tiimpen, Die Geradtlügler Mitteleuropas, 1901, p. 286, pi 
ху 


a 


Fomele.—Length, 1.63 mm. (1.86 to 1.76 mim.); width of mesothor 
rax. 0.30 mm. (0.27 to 0.24 mm.). General color yellowish brown #6 
dark brown. Head slightly wider than long, rectangular in outline, 
retracted slightly within prothorax; cheeks arched but slightly behind 
eves; front nearly straight; surface of head but faintly striated and 
bearing numerous minute spines. Eyes large, black, elongated down: 
ward; borders of eves light; ocelli small, well separated, orange 
yellow with maroon crescents. Mouth сопе sharply pointed; ахл 
lary palpi geniculate, three segmented; labial palpi four segmented: 
chitinous thickening extending from left eye connected with that at 
juncture of mouth cone with frons; just a trace of such thickening 
extends down from right eve; the two spines standing at base of 
frons close to transverse thickening are less than twice as long as sube 
antennal pair of spines. Antenne nine segmented, nearly three 
times as long as head and very slender, approximate at base; relative” 
lengths of segments: 
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Segment one thickest, cylindrical; two is a little thicker than three; 
last five segments are closely joined and from base of six they taper 
gradually to the tip. Antenne brown except tip of two and all but 
extreme tip of three nearly white; all segments quite thickly and 
uniformly clothed with short spines; those around tip of two being 
much the stoutest; no sense cones present, but both three and four 
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have an elongated, narrow, membranous sense area on under side of 
outer half; five bears a small, rounded spot of similar texture near 
tip below. 

Prothorax somewhat wider than long, and a little wider than head, 
nearly rectangular in shape; sides but slightly arched. without con- 
spieuous spines but with numerous minute ones. Mesothorax smoothly 
rounded at front angles. Metathorax slightly narrower at front end 
than mesothorax and tapering somewhat posteriorly. Wings always 
present. about one-seventh as broad as long, rounded at tips; fore 
wing heavily veined having a ring vein and two longitudinal veins 
which extend from the base and join the ring vein just before the tip 
of the wing; fore vein united to costa by two cross veins at one-third 
and two-thirds its length; longitudinal veins united by one cross vein 
just before the middle and the hind vein is joined to the hind ring vein 
opposite the onter front cross vein; hind wing veinless. No fringe 
upon costa of either wing, but costa and longitudinal veins set with a 
number of short, dark spines; hind fringe ure short and straight, 
double row on fore wing. Fore wings w ith three white bands (at base, 
middle, and tip) and wider dark brown cross bands between these; 
hind wings with similar areas. but the two darker bands are so pale 
отау that they are hardly noticable. Legs gray-brown, dark brown 
in dark speeimens, very long and slender; fore femora slightly 
thickened and tarsi armed with a peculiar, hook-like structure opposed 
to а stout tooth something like a forefinger and thumb (Plate I, tig. 9); 
first segment of all tarsi very short; all legs thickly set with short 
spines; all tibi: armed with very stout spines at tips. 

Abdomen about two-thirds the length of the whole body, small at 
base, enlarging to the middle: segments frequently overlapping con- 
siderably in the last half; last three segments long and tapering to tip; 
ovipositor very long and up-curved; spines upon last two segments 
long, dark, and conspicuous. Entire body vellowish brown to dark 
brown; connective tissue red. 

tedescribed from seven specimens. No males found. 

Food plants. — Alfalfa, buckwheat, celery, clover, Composite, oats, 
onion, tansy, wheat, various grasses and weeds. 

Habitut.England (Haliday). Vienna (leeger), Finland (Reuter), 
Germany (Jordan, Dohls, near Berlin, Uzel), United States: Connecti- 
cut, Indiana, Iowa, Massachusetts, Michigan, New Mexico, New York, 
Ohio. 

Larva.— Larva yellow, the abdomen behind deeper orange, a whorl 
of hairs on each segment, more conspicuous on the last two; prothorax 
elongate; antenne shorter than in the perfect insect, the number of 
joints similar; mouth nearly perpendicular, not inflected under the 
breast; joints of maxillary palpi not very unequal. ` —Halidav. 

Life history unknown. Fitch observed that it was abundant on 
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wheat early in the season and afterward passed to later-flowermg 
plants, such ах tansy (Tanacetum vulgare). Webster found it common 
in all stages on buckwheat in Ohio. 

Thaxter believed that this species caused the rust of oats in Con- 
necticut. Davis has reported it as the most common species on the 
heads of clover in Michigan, and found it both in and out doors on 


many plants. 
ZEOLOTHRIPS BICOLOR, new species. 


Plate I, figs. 4-9. 


Female: Length, 1.9 mm.; width of mesothorax, 0.29 mm.; width 
of abdomen. 0.88 mm. General color light yellowish brown to dark 
brown. | 

Head as wide as long, also as long and as wide as prothorax; cheeks 
sliehtly arched behind eyes; anterior margin slightly arcuate; occiput 
transversely striated, quite thickly clothed with minute spines. Eyes ? 
large, black, elongated downward, coarsely granulated, each facet dis- 
tinet, slightly pilose: ocelli separated. bright reddish yellow, mar- 
eined inwardly with maroon crescents. Mouth cone sharp; maxillary 
palpi three segmented, geniculate, third segment very small; labial 
palpi four segmented, first segment very short. Chitinous thickening 
around left eye connected with that uniting mouth cone to frons; only 
a short vestige of such thickening below right eye; two long, slender 
spines are borne upon frons in front of the middle of the transverse 
thickening and one equally long spine upon middle of labrum; these 
spines are many times as long as any others upon the head. Antenne 
as long as head, pro and mesothorax together, slender, filamentous, 
approximate at base; relative lengths of segments as follows: 


1 3 E: 5 6 7 5 2 
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Segment one thickest, as long as wide; three to six slightly nar- 
rower than two; seven to nine tapering; the last very minute and 
conical, AH segments, except three, of uniform brown color; three 
is very pale yellowish white, except brown band around apex; two is 
brown at base fading to ight yellowish at apex. Segments three to | 
nme quite evenly clothed with tine hairs of uniform size; three and 
four bear each a narrow, light-colored, membranons strip on outer 
part of underside, indistinct upon three on account of its light color: 
а small elliptical spot of similar structure near tip of буе beneath. 

Prothorax nearly square, slightly constricted in middle, with num- 
erous minute spines, but none conspicuous. Mesonotum transversely 
striated; fore angles of mesothorax broadly rounded. Metanotum 
reticulate; metathorax tapering posteriorly. Wings broad, rounded 
at tips; fore wing with two longitudinal veins which bend outward 
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just before the tip and ne with the ring vein; fore Jongitudinal vein 
united to front part of ring vein by two cross v eins at about the first 
and second thirds of its le sngth and to the hind vein by one cross vein 
just before the middle of the wing; hind vein united to hind part of 
ring vein by one cross vein at about three-fifths the length of the 
wing. Fore part of ring vein and both longitudinal veins set with 
numerous short, dark spines; both pairs of wings thickly covered with 
microscopic spines; no fringe проп front edge of fore wings, but a 
very light one upon hind wings; posterior fringe on fore wings double, 
on hind wines single; hind wings veinless. Wines clear white: fore 
pair conspicuously marked with two broad, brown bands so that there 
are narrow white bands across the base, middle, and tip of the wing; 
hind wings almost clear white. Legs concolorous with body. very 
long and slender; fore femora slightly thickened, but less than half as 
wide as long; second segment of fore tarsus fitted with a peculiar 
hook-like strueture recurved toward base of segment and at tip 
opposed to a stout tooth. AIl legs quite thickly set with small spines; 
hind legs mueh the longest, nearly as long as wings; each tibia armed 
at apex with two or inore stout spines. 

Abdomen small at base, enlarging gradually to its sixth segment, 
where it is about one-fifth as wide as the body is long; eight. nine, OM 
ten tapering uniformly and quite abruptly; no marked difference in 
length of segments. Posterior part of segment one and segments two 
and three white or vellowish in color; remainder of abdomen yellowish 
brown to dark brown. No spines apparent upon the abdomen, except 
on last three segments; nine bears a cirelet of eight long slender 
bristles near its posterior edge; ten bears six similar bristles. Ovipos- 
itor very powerful, up-curved, and extending a little beyond the tip of 
abdomen. 

Deseribed from nine females. 

Cotype.— Cat. No. 6328. U.S. N. M. 

Male Length but little more than 1 mm.; width of mesotho- 
гах slightly less than one-fourth body length. General color tawny 

ellowish with brown extremities to appendages, not nearly as dark 
as female. 

Head subequal in length and breadth and shghtly smaller than 
prothorax; spines in front of tansverse thickening at base of mouth 
cone not conspicuously long. Antenne three and one-half tunes as 
long as head, almost equal to length of abdomen; relative lengths of 
segments as follows: 


D 
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Outer two-thirds of antenna dark brown; first three segments light 
gray-brown, two and basal half of three being lightest; antenne very 
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h: airy. Hind le оҳ Very EP idem longer than abdomen; all КИ e and 
fore tibi ros vellow hak d darkest above; middle and hind " 
tibiw and tarsi eray-brown to dark brown. 

Abdomen very small, but slightly longer than antenne and not as 
broad as mesothorax, narrowed somewhat at attachment to thorax, 
increasing gradually in bre ай up to ninth segment; tenth segment 
very abruptly smaller and е ‘conical. Segment one very long and marked 
by T brown, longitudinal сате dividing it into thirds dorsally. 
Ninth segment also peculiar, being very long and as broad as any in 
the abdomen; hind angles produced into a pair of elaspers, also bearing 
a pair of. stout spines; tenth segment small and set with quite long, 
stout spines. Second, third, and fourth segments nearly white, some- 
times irregularly suffused with yellow; rest of abdomen tawny yellow, 

Described from three males. 

Cotype. ~Cat. No. 6323, LS ММ. 

These males differ much more than is usual from the deseription of 
the female but it seems that they are more closely allied structurally to 
al. bicolor than to A. fasciatus. and so I place them with the former 
species. 

Food plants.— Brunella vulgaris, Panicum sunguinale, bindweed, 
and various grasses in mowlnes. 

Hubitat.—Amherst, Massachusetts. 


Family THRLEPIDZE. 


The members of this family have from six (б eight segmented 
antenne (apparently nine segmented in Anaphothrips striatus and 
Psendothrips inequalis), the segments beyond the sixth are usually 
short and form what is called the style. Maxillary palpi are usually 
three. sometimes two segmented; labial palpi never composed of more 
than two segments. The wings of Thripide are usnally slender, 
gradually tapering more or less und pointed at the tips. The fore wings, 
as a rule, present two parallel longitudinal veins, the front one run- 
ning from the base to near the tip of the wine; the hind vein appears 
usually as a branch from the fore vein at about one-third the length 
of the wing. Sometimes, however, all connection between these veins 
їз wanting. Cross veins are rarely visible, though traces of them ean 
sometimes be seen. The ring vein is not usually very heavy or promi- 
nent. A fringe Is generally present upon the front margin of the fore 
wing, but may be vestigial. More or less stout spines are found along 
the veins and costa of the fore wing. "The hind wing has one median, 
longitudinal veim without spines and no cross or ring veins, but the 


costa bears a fringe. The ovipositor of the female is bent downward, 
i. е., concave side ventral. 
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SYNOPSIS OF THRIPIDÆ. 


1 E EXT ОЕ Е ЕЕЕ a 2 
ео ———— sd e eec ro V" 11 
9 N auchendgbcedoretoulated яптасе annann 25 Heliothrips (p. 168) 
E O E E e o 3 
o ( Abdomen clothed with fine hairs and having a silky luster. Sericothrips (p. 141) 
1 (am ОООО OW TS hu] ro c 4 
4 n. two segments of the antenna longer than the sixth.. Raphidothrips (p. 158) 
Eu Orscements chortar than sixth —2-.------.-.------------------.-..-.- 5 
Terminal segment of abdomen with a pairof extremely stout, short spines 
5 “MI Aa Limothrips (р. 198) 
Eus E TIRS loll unusnallvstout SPINES- r~ 6 
Antenne with second segment drawn out into an acute process on outer 
6 | EM LL eu Set So acta Sie s socks sks Chirothrips (p. 133) 
Becontd segment of antenna: normally symimetrical..............-.------ 7 
7 1 Ex Ol саал a 0911.22.22: Aptinothrips (p. 166) 
E EU езеп! 2-----------т-з--4-<55--+----з4------------ 8 
g E Шарше at hind angles of prothOrax..:.........2-.-2.--.2--.--.- 22% 4 
Without spines at hind angles of prothorax............. Anaphothrips (p. 160) 
9 M To long spines at each hind angle of prothorax ............--...-- 10 
With one long spine at each hind angle of prothorax..... Pseudothrips (p. 146) 
10 + ‘ithout a long spine at middle of each side of prothorax ~... Huthrips (p. 147) 
With a long spine at middle of each side of prothorax..... Seolothri ips (p. 157) 
11 A ore wings broad and without front fringe............- Parthenothrips (p. 175) 
Fore wings slender, spines on outer half fewer than on basal... Thrips (p. 178) 


Genus CHIROTHRIPS Haliday. 


Body thickened.  Iiead very small and in front of the eyes drawn 
out into a three-cornered process upon which the antenna are situated. 
Ocelli present in the females and located very far back; wanting in 
the males. Antenne eight segmented, the second segment ending in 
a blunt prominence at the outer angle. Maxillary palpi three seg- 
mented. Prothorax nearly twice as а as the head, and trapezoidal 
in form, being about twice as broad at the hind edge as at the fore 
edge. Two prominent spines present at the hind angles or wanting 
In some species. Lees short: the fore pair extremely thickened, so 
that the tibte are short and broad and the tarsi small. Wings long 
and very slender; fore wing with two veins upon which there stand a 
few small spines; front fringe well developed. Males wingless. 


SYNOPSIS OF SPECIES. 


` With two moderately long spines at each hind angle ......... manicatus (p. 134) 
Pavoni lone spines at the hind AliglES ga 2 
СА ОА CIO cede nt we coche ee ace eee ence аана: obesus (p. 137) 


Pea MO DED a crassus (p. 136) 
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CHIROTHRIPS MANICATUS Haliday. 
Plate IJ, figs. 14-16. 


Thrips (Chirothrips) manicata TIALIDPAY, по Mag., IIL, 1856, p. 444. 

Thrips nuaicata DURMEISTER, Handb. d. Entomologie, TI, 1858, p. 413. 

Thrips longipennis Burmeister, Папа. d. Entomologie, Il, 1838, p. +13. 

Chirothrips manicata AMYOT and Servite, Ins. Hemipteres, 1843, р. 642. 

Chirothrips longipennis Auvor and SERVILLE, Ins. IIemipteres, 1845, p. 642. 

Thrips (Chirothrips) manicata TIALIDAY, Walker, IIomopt. Ins. Brit. Mus., 18289 
pe IO үну алд 

Thrips (Chirothrips) manicata REUTER, Diagn. ófv. nya Thysanopt. f. Finland, 





(1878-79), pp. 5, 6. 

Chirothrips antennatus OSBORN, Canad. Ent., ХУ, 1885, p. 154. 

Chirothrips antennatus LINDEMAN, Bull. d. Roc. Imp. d. Nat. d. Moscow, LXII, 
1886, No. 4, pp. 322-525, fig. 12. 

Chirothrips manicata J ABLONOWSKI, Termes. Fuzetek, ХУП, 1894, p. 47. 

Chirothrips manicata UzEL, Mon. d. Ога. Thysanoptera, 1895, p. 80, pl. т, fig. 2; 
purus du 

Chirothrips manicata "Тї мәк, Die Geradfügler Mitteleuropas, 1901, p. 287. 

Female. Length 1 mm. (0.84 to 1.18 imm.); width of mesothorax 
0.21 mm. (0.24 to 0.22 mm.). General color quite uniform dark 
yellowish brown. 

Head somewhat shorter than wide, almost conoid in shape, frequently 
hidden up to the eyes in the prothorax; cheeks only about one-third 
the length of the eve; head prolonged into a triangular process in 
front of the eyes; a row of four small spines across the head between 
the front edges of the eyes and one small spine on each side of the 
anterior ocellus. Eyes large, black, rather coarsely faceted; ocelli 
subapproximate, almost white or pale yellowish with heavy maroon 
crescentie inner margins, placed in a low triangle far back between 
hind half of eyes. Mouth cone short, broad and blunt; maxillary 
palpi three segmented. Antenne less than twice the length of head; 
segments thick and more or less rounded; relative leneths of segments 
as follows: 


i 2 3 Я: D 
D; 59 i {.›- 6 DE Em 


— 
-— 7 
> 

Су; 








Бахи segments very broad and almost contiguous; two drawn out 
into a short, blunt angle on outer side: three and four bear each one 
very stout, blunt sense cone on outer angle. АН segments brown; 
tips of two and three frequently yellowish. 

Prothorax large. trapezoidal, a little less than twice as long as head, 
аз wide as head in front and twice as wide behind; sides nearly 
straight, surface dotted with numerous very small spines and marked 
with transverse, arched wrinkles, giving it a scaly appearance; numer- 
ous small spines stand at hind edge, and two spines at each hind angle 
are much larger than the others. Mesothorax a little broader than 
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the prothorax, widest behind, sides curving forward; metathorax 
abruptly somewhat narrower, and tts sides curve inward to base of 
abdomen. Wings nearly always fully developed in females, about 
four-fifths as long as body and in middle about one-seventeenth as 
broad as long, sharply pointed at ends, heavily fringed on both edges. 
Hind longitudinal vein branches from the fore at about one-fourth 
the length of the wing; fore vein bears six or seven spines before the 
branching otf of the hind vein; bevond this the fore vein bears 
usually two and the hind. vein four spines; costa bears numerous 
short spines. Fore wings gray-brown; hind wings gray. Legs short 
and powerful; fore femora extremely short, nearly as broad at base 
ах long, wrinkled on surface and at tip outside with chitin turned up 
into a sort of tooth; fore tibie also extremely short and thick; each 
tibia bearing a row of spines of gradually increasing length and stout- 
ness on inner side toward tip; these are most strongly developed on 
hind legs. Legs dark brown except tarsi more or less gray or 
yellowish. 

Abdomen broader than mesothorax, hardly twice as long ах broad 
(segments usually overlapping considerably and giving a dark and 
light brown handed appearance); spines around last two segments 
moderately long and stout, dark brown and conspicnons: ovipositor 
of good length. Color of abdomen uniform dark brown: recepta- 
culum seminis inconspicuous or invisible. 

vedescribed from ten females. 

AMede.—Length 0.53 mm. (0.66 to 0.96 mm.): width of mesothorax 
0,22 mm. (0.20 to 0.24 mm.). 

Ocelli wanting; spines on head as in female. Relative lengths of 
antennal segnients as follows: 
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Segments two and three pale vellowish. Wings entirely wanting. 
Abdomen more narrow than in female and bluntly rounded at the end. 
Ninth segment very large, conoid; tenth segment retracted therein; 
ninth with a short stout spine on each side of the hind edge above; 
genital apparatus protruding bevond the tip of tenth seement; a 
rounded light depression in middle of ventral plates on segments 
three to six. 

Deseribed from five males. 

Food plants.—VFlowers of various grasses and cereals, clover, wild 
carrot. 

арга. —VEngland (Haliday), Germany (Burmeister, Jordan. Bobls), 
Finland (Reuter), Russia (Lindeman), Bohemia (Uzel), United States: 
Manchester, Iowa; Amherst, Massachusetts. 
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Life history unknown except that they hibernate in dried flower 
stems and in turf. | 
I have compared my specimens with those of Osborn’s C. antennutus 


and they are identical. 
CHIROTHRIPS CRASSUS, new species. 
Plate II, figs. 17-20. 


Female —-Leneth 0.78 mm.; width of mesothorax 0.26 mm. Geng 
eral color of head and thorax brown: abdomen eray-brown or yellow: 
ish brown. 

Head very small, slightly wider than long, narrowed in front 
between the eves und elongated anteriorily; distance between eyes 
equal to one-half the width of head: frons between antenne bluntly 
acuminate. Eyes reddish orange by reflected light: ocelli placed in a 
low triangle far back between hind edge of eyes; each ocellus pale, 
mareined inwardly with a dark-red crescent. Mouth cone very short 
and broadly rounded; maxillary palpi short, three segmented. Anten- 
he approximate at base; relative lengths of segments as follows: 








i эз 4 5 и 
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Basol segments large, longitudinally compressed, nearly twice as 
ement two drawn out at outer angle into an acute 


= 


process; three with slender peduncle, subpyriform, bearing one promi- 
nent sense cone on outside, as does also four: four and five rounded; 
four nearly as thick ах long; five somewhat narrower; six elongated; 
seven and eight moderately slender. One and two pale straw vellow; 
three to six shading gradually to a medium brown: seven and eight 
also medium brown. 

Prothorax one and one-half times as long as head, one and three- 
fourths times as wide as long, twice as wide at posterior edge as at 
anterior; sides nearly straight, indented above fore cox, with prom- 
ment spines at posterior angles. Mesothorax one and one-fourth times 
as wide as prothorax, quite a deep constriction between mesothorax and 
metathorax: pterothorax with more or less rusty tinge. Wings long, 
saber-formed, slightly overreaching the tip of the abdomen; fore wings 
shaded with gray, hind wines nearly clear. Fore longitudinal vein 
extends through the wing; hind vein arises from fore vein at one-third 
its length; both veins disappear before reaching the tip of the wing. 
Fore vem bears two spines on distal half: hind vein bears five spines. 
Legs short: fore pair strongly thickened; all femora grayish or yel- 
lowish brown: fore tibix and all tarsi pale vellowish; middle and hind 
tibie brownish at bases and above, fading to pale отау or yellow 
beneath and at extremities. | 


wide as long: se 
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Abdomen elongate-ovate in outline, bluntly pointed at tip. one aud 
four-fifths times as long as broad; spines upon last two segments short, 
weak. and inconspicuous; ovipositor short and weak. Color rusty- 
eray brownish upon sides, aud pale yellowish upon last two segments. 

Described from two females. 

Cotype.—Cat. No. 6824, U.S. N. M. 

Wale.—Leneth 0.66 mm. (0.58 to 0.78 mm.); width of mesothorax 
0.23 mm. (0.19 to 0.25 mm.). General color of head and prothorax 
grayish or yellowish brown; pterothorax abruptly pale yellowish, 
shading through gray to chestnut brown upon last two abdominal 
segments. 

Head as wide as long, 
segments as follows: 





without ocelli: relative lengths of antennal 
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Prothorax one and one-third times as long as head, and one and one- 
half times as wide as long; mesothorax one and one-sixth times as 
wide as prothorax; wings wanting: terminal two segments conoid; 
spines thereupon slightly more prominent than in female. 

Described from seven males. 

Cotype.— Cat. No. 6324, U.S. N.M. 

Food plant.—Punicum capilare. 

Habitat. — Amherst, Massachusetts. 

Life history unknown. 





CHIROTHRIPS OBESUS, new species. 
Plate TI, fes 21, 232. 


Female.—Length 0.78 mm.; width of mesothorax 0.29 mm. ; width 
of abdomen 0.275 mm. General color of head and thorax vellowish 
brown; abdomen pale yellow. 

Head very small, as wide as long. narrowed anteriorly, much elon- 
gated between the eyes, acuminate between basal segments of antenne. 
Eyes dark, relatively large, occupying sides of head from close to base 
of antenne almost. to posterior edge of head: distance between eyes 
one-half the width of head; ocelli rather small and placed very far 
hack between hind edge of eyes; anterior angle of triangle formed by 
ocelli is very obtuse: color pale yellow, margined inwardly, or entirely 
surrounded by red patches. Mouth cone very short and blunt; max- 
lary palpi short, three segmented. Antenne one and three-fourths 
times as long as head, situated upon the elongated portion thereof; 
relative lengths of segments as follows: 

DONE NOUS (7 Ss 
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First segment much брге | lone ИШ Шу: transverse diameter 
more than wice its length; two very strongly drawn out externally” 
into a stout, conical elongation; segments three, four, and five rounded; 
three with a quite long peduncle; three and four each hear one stout, 
transparent sense cone upon outer angle. Color of one and two clear 
pale yellow: three to six becoming gradually more brownish; six to 
eleht uniformly chestnut brown. 

Prothorax one and one-third times as long as the head; anterior edge 
but slightly wider than hind edge of head; sides slightly concave, 
divergent so that width at posterior edge is more than twice that at 
anterior edee: hind angles acute, withont long spines; sides quite 
deeply idend above fore соха. Sides of mesothorax rounded, con- 
vereine anteriorly: metathorax narrower than mesothorax, its sides 
also rounded but converging posteriorly. Color of thorax light yel- 
lowish brown, sometimes splashed with red. Fore legs very short and 
extremely thickened; other legs short, but not thick a Legs pale 
yellow, middle and hind tibie slightly brownish on upper side, basal 
part of fore femora shading to light brown. Wings long, sabre- 
formed. overreaching tip of abdomen, shaded with gray. Two long 
veins, the hind one branching from the fore at about one-third the 
length of the wing: both veins disappear before reaching the apex. 

Zach vein bears four to six spines; basal third of wings unfringed; 
fore fringe sparse, long and slender. 

Abdomen ovoid, acuminate at apex. broadly attached to metathorax, 
one and two-thirds times as long as broad. Spines upon last two seg- 
ments very short and weak, and those upon ventral plates weak and 
inconspicuous. Ovipositor very short and weak, apparently not func- 
tional; tenth segment split open above. Color of abdomen uniformly 
clear pale yellow, except apex brownish and posterior edges of seg- 
ments faintly brownish, receptaculum seminis over base of ovipositor 
bright reddish orange. 

Described from three specimens. 

Cotype.—Cat. No. 6325, U.S. N. M. 

Male unknown. 

Food plants.— Festuca ovina, Pou pratensis. 

Habitat. ~Amherst, Massachusetts. 


Genus LIMOTHRIPS Haliday.: 


Body powerful. Head longer than wide, broadened behind, and in 
front of the eyes extending into a triangular projection upon which 
the antenne аге borne. Ocelli present in females, but wanting in 
males. Antenne eight seemented: third segment drawn out into a 
blunt, triangular process at outer anele. Maxillary palpi two seg- 
mented (Z. cerealium three?) Prothorax somewhat shorter than 
the head, slightly broadened at hind edge; hind angles provided with 
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one lone, stout spine. Legs rather short and thick. Wings quite 
long and of medium breadth; costa bearing a fringe; veins bearing a 
few short spines. Terminal segment of abdomen in female elongated 
somewhat and approaching a tubular form, split open above; each 
side bears a short, extremely stout spine and similar stout spines are 
borne upon the sides of the eighth segment. 

Male entirely wingless. End of abdomen bluntly rounded; ninth 
segment bears a stout spine at middle of each side and a pair of simi- 
Jar spines stands closely together near the dorsal line above. 

Species of this genus move slowly and have no power of leaping. 

I found only the new species arene of the genus. 


LIMOTHRIPS АУЕМ Ж, new species. 
Ше hose late TT, fie. 13. 


Female.—Leneth 1.57 mm. (1.48 to 1.66 mm.); width of mesothorax 
0.28 mim. (0.26 to 0.30 mm.). Form elongated, slender. General color 
dark yellowish brown. 

Head a little longer than wide, tapering a little anteriorly: cheeks 
very slightly arched; surface of head not at all, or but very faintly, 
cross striated and bearing а few scattered minute spines; front strongly 
arcuate, produced considerably between bases of antenne; color of 
head dark brown. Eyes of moderate size, black with yellow margins, 
triangular above, protruding slightly; ocelli fairly well separated, 
anterior one smallest, pale vellow with very dark red erescents on 
inner margins. Mouth cone short and moderately thick; maxillary 
palpi short, only two segmented. Antenne rather short, about one 
and one-half times as long as the head, considerably separated at 
bases; relative lengths of segments as follows: 

NECI Lu в 1-S 


—— 


nu dou Wes 109) шз i164 3 3.8 


Segment one much wider than long; two cup-shaped: three to five 
clavate; six fusiform; seven and eight slender, evlindrical; one and 
two dark brown; three to eight shading gradually from pale brownish 
eray to more or less dark brown; outer angles of three and four strongly 
developed (three especially so, though obtuse), and each bears one long 
pointed sense cone; six also bears one long, slender sense cone on inner 
side at two-thirds its length. 

Prothorax a little shorter than head and about one and one-third 


>» 


times as wide as long; sides diverging from head posteriorly; only 
one long stout spine at each posterior angle; other spines scattered and 
minute; transverse margins nearly straight; sides slightly rounded; 
concolorous with head. — Mesothorax about one and one-third times as 
wide as prothorax; metathorax abruptly narrower; sides nearly par- 
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allel; pterothorax more or less rusty brown in color. Wings present 


quite long and slender. about one-seventeenth as broad in middle a 
lone, tapering gradually from hase to tip; two longitudinal veins in. 


fore wine, the second branching from the first at about one-fourth its 
leneth: both veins and costa bear a few short, rather stont, dark brow 
spines: costa about twenty, fore vein about twelve, of which only two) 
stand beyond the middle of the wing: hind vein about nine spines; 
fore wines dark, smoky grav; hind wings very slightly отау; costal 
fringes lomo Lees rather short, but not thickened; femora and middle 
and hind tibiæ dark brown: all tarsi, fore thie and extremities 
middle and hind Ор yellow: fore tibi shaded with brown above; 
hind tibiæ alone bearing stout spines. 


overlapping, width of segments increasing very gradually up to the. 
at tip of tenth. Spines on sides of abdomen weak and inconspicuous 
before the seventh segment; eight. bears three or four short, very 
stout, slightly curved. dark brown spines on each side: nine bears a` 
circlet of long, slender spines: tenth segment. split open above, sharply: 
pointed at tip. and on each side above is a. short, very stout, straight, 
dark brown spine reaching but slightly beyond the tip: color of 
abdomen eray-brown, shading to almost black at tip; connective tissue 
pale yellow; surface of segments finety reticulated. 
Described from eight lone-wineed females. 
Cofype. —Cat. No. 6326, U.S. N. M. 
Male, Length 1.05 mm. (1.02 to 1.08 mm.); width of mesothorax 
0.22 min. (0.20 to 0,22 mm. ). 
Head as broad as long. Ocelli generally wanting, though some- 
times vestiges are present. Antenne only one and one-third times as 
long as the head; relative lengths of segments: 


LO 


з 4 Jb ОХИ 


yon core ico ial Ой, 3 
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Sf 
o 


Color paler than in female, with more of a yellowish tinge, becoming 
yellowish brown at tip. Pterothorax without traces of wing pads; 
the dorsal plates very broad, being as wide as first abdominal segment, 
Head and thorax yellowish brown; legs yellow: femora and tibiæ con- 
siderably shaded with brownish. 

Abdomen but little more than twice as long as wide, though seg- 
ments overlap considerably, giving it a yellowish brown and dark- 
brown cross-handed appearance; bluntly rounded at tip; segment nine 
very large and bluntly conoid; segment ten small, cylindrical, and 
plainly Visible retracted within the ninth: copulatory apparatus pro- 
Jecting a little from ten. Close together in middle of nine above stand 
two extremely short blunt spines borne npon broader black, chitinous 
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projections, the inner edges of which are parallel and the black mark- 
ing tapers to a point anteriorly; on each side of these peculiar proc- 
esses stands a long, slender spine; at about the middle of each side of 
" ninth segment is a very abrupt, angular. chitinous projection shaded 
almost black, supporting on the inside of it un exceedingly: short, 
stout, dark brown, blunt spine; other spines on this segment slender, 
: but not very long. Segment ten is blunt at end and bears a row of 
| short, small spines above, close to hind edge: nine is eut out on upper 
| side over about half of ten, which at tip does not quite reach to tip of 
; nine or under side; abdomen yellow-brown. 
Described from four specimens. 
Cotype.—Cut. No. 6320, U.S. N. M. 
Food plants.—Oats. Festuca pratensis. 
Habitat. —Peunsylvania, Massachusetts. 
Life history unknown. 
This species was very abundant upon and caused much damage to 
outs at State College, Pennsylvania, during the summer of 1898. 


— 


—— —— ee 


(сеп шш sEPICOTFUREES Haliday. 


Body broad and having a silky luster due to the presence of muner- 
ous minute spines on the abdominal segments. Head fully one and 
one-half times as wide as long. Eves large and protruding; осе 
present in both sexes. Antenne eight segmented. Maxillary palpi 
"three segmented. Prothorax much longer than the head, without long 
spines at hind angles (one present in S. палих). Legs, especially 

hind pair, quite slender. Wings either reduced or fully developed; 
When present, the fore wing is broad at basal fourth, the remainder 
being very narrow; only one longitudinal vein developed; fore fringe 
long; spines on vems numerous and moderately developed. Abdomen 
in some species strongly arched and its segments broad and short; tip 
of abdomen conical in both sexes. „Abdomen of male much more slen- 
der throughout. 

Species of this genus leap readily. 

The characters of this genus are extended to include the following 
species: 


| 


КОЛА е OF SPECIES. 


Body nearly black except segments four, five, and six of abdomen almost white; 


е она КЕЗЕ ЗО "OO Seen eae ys cingulatus (p. 141) 
Body yellow with brown or gray markings; wings present and with two spines on 
ШИ биг, where hind vein usually is ................-...---- variabilis (p. 143) 


SERICOTHRIPS CINGULATUS, new species. 
Plate III, figs, 27-29. 





Female,—Leneth 1 mm. (0.84 to 1.25 mm.); width of mesothorax 
0.25 mm. (0.22 to 0.31 mm.); width of abdomen 0.37 mm. (0.31 to 
0.45 mm.). General color very dark brown; abdomen cross- banded 
with white in the middle. 


| 


[ 
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Head narrow ax compared with following segments, one-half as loi 
as wide, widest through the eyes and constricted considerably Бери 





















them, neck-like and sunken slightly in the prothorax; front slightly 
depressed. at the insertion of the antenne. Eyes small, rounder 1 
strongly protruding. occupying together only one-half the width of 
the head. black, coursely granulated; margins light yellow; ocelli pre à 
ent. very small, well separated, not prominent; anterior one indistinct 
Color of head brown; surface hearing scattered small curved spine; 
Mouth cone reaching to about the posterior edge of prosternum: max 
ilary palpi three segmented, Antenme very nearly as long as head 
and thorax together, slender, eight-segmented; relative lengths of seg- 
ments: | 
jb SE 3 H 5 6 ^ | 

2.5 9.9 16.4 TES 12: АИИ | 

Зака] two segments thickest; spines slender and inconspicuous, | 
Segments one, two, and three light yellow: third shaded with brown 
toward apex: remainder dark brown except four, which is yellowish 
at base and style is somewhat lighter brown. 
Prothorax nearly twice as long as head and one and one-half times а 
broad as long: widest in middle, tapering abruptly to the head and 
less abruptly to posterior angles: surface marked with deep, transverse, 
reticulating wrinkles appearing like stri: in dorsal view; each anterior 
angle bears a pair of short, divergently curved spines; one short, ante- 
riorly curved spine at each hind angle; color dark brown. Meso and 
metathorax together scarcely ах long as prothorax, only slightly wider 
than prothorax; vellowish brown, except notal plates dark brown; 
sides of metathorax not converging posteriorly; metanotum much 
wider than long. Wings reduced, the pads reaching only to the firs 
abdominal segment. Fore and middle legs of approximately same 
length; fore pair thicker: hind pair longest and quite slender; all 
femora shaded with brown in middle but lighter at extremities; tibii 
yellowish brown, more yellow at basal attenuations, fore pair lightest; 
tarsi uniformly yellowish, slender, and tapering evenly from ей 
bases to tips, Surface of all femora and tibie thickly covered with 
transverse ridges: spines upon hind tibiae especially long and slender 
Abdomen very large, acutely ovoid. about one-half as broad as long 
uniformly thickly covered with minute spines which appear mos 
clearly as a fine fringe at posterior edge of each segment; a transverse 
dorsal row of about twelve quite uniformly long, brownish spine: 
regularly spaced across the middle of segments two to six, and si 
similar spines stand in as шапу small, dark depressions along tht 
posterior edge of the sternal plates of these segments. First three 
abdominal segments light brown; four, five, and. six abruptly pale 
gray. or yellowish gray, tinged with brown in middle of dorsum, 
most broadly on sixth segment; last four segments again abruptly 
dark brown. A narrow, dark-brown, transverse, chitinous thickening 
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(appearing as a stripe) extends across two-thirds of the width of the 
dorsal plates of segments two to seven near their anterior edges; 
spines upon terminal segments short and weak. 
This species possesses a well-developed power of leaping. 
Described from twenty specimens. 








Cotype.—Cat. No. 6327, U.S.N.M. 
Мае. епо 0.87 min. (0.66 to 1 mm.); width of mesothorax 


0.21 mm.; width of abdomen, 0.27 mm. (0.22 to 0.30 mm.). 
Relative lengths of antennal segments: 


| ио 4 5 6 T 8 


ms oot Wis 103 19.8 9S 3.7 
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End of abdomen shaped as in female; a transverse elliptical depres- 
sion in the middle of ventral plates of segments five to seven. Seg- 
ment nine long and tapering; tenth elongate and retracted within the 
ninth. Genital apparatus appears to be wholly protrusile. Testes 
large and brownish yellow in color. 

Cotype. —Cat. No. 6327, U.S. N. M. 

Food plants. —Various grasses. 

Habitat. — Amherst, Massachusetts. 

Life history unknown. 





SERICOTHRIPS VARIABILIS (Beach). 
Plate II, fig. 23; Plate ПІ, figs. 24-26. 
Thrips variabilis BEACH, Proc. Iowa Acad. Sci., 1895, ПІ, 1896, pp. 220-223. 

Female.— Length 0.84 to 1.23 mm. ; width of mesothorax about one- 
fourth the length of the body. General color yellow, with more or 
less striking brown or gray-brown markings. 

Head about two-thirds as long as broad, broadest through eyes, 
retracted considerably into prothorax; cheeks moderately full, con- 
verging somewhat posteriorly; anterior margin nearly straight, but 
slightly elevated between bases of antennæ. Spines upon head incon- 
spicuous; but one moderately long spine on each side of fore ocellus, 
and one behind each hind ocellus; a row of four short, strongly curved 
spines across front near margin, and a few small spines upon cheeks; 
color of head pale yellow with dusky shadings. Eyes moderately large, 
protruding a little, nearly black, coarsely faceted, plainly pilose, occu- 
pying about three-fifths the width of the head; ocelli large, approxi- 
mate, reddish orange, heavily margined inwardly with maroon, situated 
upon a slightly raised area between the eyes. Mouth cone tipped with 
black; maxillary palpi slender, three segmented. Antennæ eight seg- 
mented, more than twice as lone as head, bases separated by about 
two-thirds the width of а basal segment; relative lengths of segments: 

1 м 3 + 5 6 ( 8 
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Segment one nearly spherical and slightly narrower than two which i 
broadest: three and four fusiform: five similarly formed to four at it 
base. but quite broad at its apex. and rather broadly joined to six whid 
with style tapers gradually to tip. Color: One white and nearly trans- 
parent: two pale or brownish vellow; three and four pale vellow; thr е 
lieht brownish at tipand four in outer half; remainder of antenna light 
to dark brown, base of five somewhat lighter. 

Prothorax about three-fourths as long as wide, a little longer and@ 
little wider than the head; sides about parallel; angles rounded; trans 
versely strinted on dorsum: only one long, slender spine at cach hind 
angle: anterior third of pronotum concolorous with head, remainder 
marked with a saddle-shaped patch of brown, the anterior edge of 
which is concave and sharply defined: six or eight medium-sized spines 
stand in this dark border, behind it there are six more or less well 
defined brown spots. Pterothorax large and apparently symmetrically 
formed on account of first segment of abdomen being closely joined to 
metathorax and closely approaching it in color; meso and metathorax 
equally wide and about one and one-half times as wide as the pros 
thorax; metanotal plate light brown; rest of pterothorax bright or 
dusky yellow. except small brown spots at anterior edge of mesonotum 
and at anterior angles. Wings long. reaching to tip of abdomen; 
fore wings very slender beyond the basal fourth, breadth at middle 
only about one twenty-sixth their length: only the fore longitudinal 
vein is fully developed, though vestiges of the hind vein may be seen 
at the base. Spines upon costa and fore veins dark brown and con- 
spicuous; twenty-two to thirty on costa; twenty to twenty-six on fore 
vein placed at regular intervals: two isolated spines stand upon the 
last fourth of the wing on the line where the hind vein might be 
expected: the scale bears four spines along its inner edge and one 
discal near its base. Fore wings uniformly dusky or marked with 
three white and two gray-brown cross bands alternating; scale also 
eray-brown; anterior fringe long and fine on outer two-thirds of costa; 
Legs. especially hind pair. quite long and slender; general color pale 
yellowish with brown markings on fore femora above, both outer and 
inner sides of fore tibi, around outer halves of middle and hind 
femora, around middle of these tibiae, and bases of all bladders, Tarsi 
slender and tapering; hind tibi: without stout spines within. 

Abdomen cylindrical, tapering sharply from anterior edge of eight, 
or acute avoid; two to two and one-third times as long as broad; thickly 
clothed with minute slender spines appearing most. prominently as i 
fringe on hind edges of dorsal plates. Eight to ten spines upon eack 
segment from two to eight, two or three of these stand quite closely 
together in a group upon each side, and the middle pair stand very 
closely together upon segments. two to five. but separate more widely 
upon following segments and become larger; spines upon last two seg: 
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ments short, weak, and not strongly radiating. Segments two to seven 
marked with a very prominent dark-brown cross line at anterior third 
of each: on each side of these segments behind this line is a more or 
less extensive brown shading which on seven extends clear across the 
back; ground color of these segments is white or pale yellowish gray, 
eight, nine, and ten are without the brown markings, and are pale or 
dusky yellowish. 

Male. —Similar to female with the following exceptions: Length 
0.64 mm.: width of thorax 0.19 mm.; abdomen only four-fifths as 
wide as thorax, and more than twice as long as wide, nearly cylindrical 
to seventh segment; eight to ten conoid; spines upon last segment 
short; the testes large and brownish orange. 

Relative leneths of antennal segments: 


Е Каа ee 
у и o 10.5 9 38 


Var. a. female.—Head and front third of prothorax clear, pale yel- 
low: pterothorax darker yellow; hind part of prothorax and metano- 
tum abruptly brown; abdomen pale yellowish with very conspicuous 
dark brown eross-streak at first third of segments two to seven; on 
each side behind this streak is à narrow brown shading which upon 
seven extends clear across the back. Fore wings slightly tinged with 
yellowish, darkest at base. Brown spot on femmor: above, darkest on 
hind femora. Abdomen acute ovoid. 

Food plants.—Clematis, clover, elm, hackberry. 

Habitat.—1lowa, Massachusetts. 

“Tur. b. male and female.—Body pale yellowish, immaculate; apical 
joints of antenne black, remainder pale; wings and fringes tinged with 
yellowish.” — Beach. 

Food plunts.—Hawthorn, haekberry. 

Habifat.—lowa. 

e Varo male and female—Wings nearly uniformly fuliginous; 
last three joints of antenne, distal half of Joints 4 and 5 black, some- 
times intermediate altogether dusky; brown markings very distinct, 
confined to two large spots on thorax and scutellum respectively, the 
latter oblong and approximating posteriorly; abdomen immaculate.” 
Beach.“ | 

Food plants.—Hawthorn, hackberry. 

Habitat.—lowa. 

“Var, d. male and female.—This variety is characterized by having 
the wings fuliginons, trifasciate with white bands, and in being more 





al have seen and studied the specimens of Miss Beach labeled “ Thrips variabilis 
Beach, Var. с. male and female types." These specimens seem to me to fit much 
better her description of “Var. d." An emended deseription based upon these speci- 
mens would not be distinguishable from the foregoing description of Fane.” 
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heavily marked with brown: the markings on the thorax and bands at 
bases of first, second, and third (sometimes of second and third only), 2 
and seventh and. eighth segments of the abdomen are extended until 
they coalesce and form broad bands; the dorsal surface of the head is 
brown: sometimes all of the caudal segments are brown; the legs are 
white, with brown streaks on dorsal surface of femora, and frequently 
on tibize also; antennze same as in preceding variety.” Beach. 

Food plants. Cucumber, grass, smartweed. 

Habitat. Towa, Massachusetts. 


PSEUDOTHRIPS, new Genus: 


Head much broader than long. Осе present. Maxillary palpi 
three segmented. Antenne eight segmented (apparently nine seg- 
mented, owing to an apparent division of the sixth segment). Pro- 
thorax much longer than head and somewhat broadened posteriorly; 
one stout spine at each hind angle. Wings with two longitudinal 
veins which, with the costa, are thickly and regularly set with quite 
prominent spines; fore fringe well developed. Abdominal segments 
two to eight, inclusive, bear across the middle of each dorsal plate 
four weak spines, of which the middle two are close together upon 
anterior segments but diverge posteriorly. 

This genus is erected for the single species inequalis. 

(hevð, false; Apr.) 

PSEUDOTHRIPS INEQUALIS (Beach). 
Plate 111, figs, 30-32. 

Thrips inequalis BEACH, Proc. Iowa Acad. Sciences, 1895, ITI, (1896), pp. 223-224. 
Female,—Length 0.88 mm.; width of mesothorax, 0.22 mm.; gen- 
al color yellow; thorax and S tinged with orange. 

Head fully one and one-half times as broad as lu. slightly con- 
stricted at hind edge, and retracted into the prothorax somewhat; 
cheeks full; anterior margin nearly straight. Eyes of medium size, 
rounded, slightly protruding, slightly pilose; ocelli large, well sepa- 
rated, with orange-red margins; ocellar bristles present, but not very 
long or prominent. Mouth cone moderately sharp and somewhat 
shaded with brown at tip: maxillary palpi three segmented. Antenne 
over two and one-half times as long as head; com seemented, though 


there appear to be nine segments: relative е of segments as 
follows: 
3 i 5 0 


5.5 бо 8 8+5 





— 
aT) te 
со oe 


ке с=п 


Segment six has a distinet annulation. around it at four-fifths its 
length, the outer part appearing much like a separate segment, Seg- 
ments one and two quite stout and rounded; three irregularly, and 
four regularly elavate: seven and eight суйш . al. Segment one 
paler than two, concolorous with head: three to six pale yellow m 
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basal parts, shading to dark brown toward the tips; seven and eight 
dark brown; spines distinet but not prominent, becoming more slen- 
der toward the tip. 

Prothorax about one and one-half times as long as head, and one 
and one fourth times as broad at posterior edge; sides nearly straight, 
diverging backward; dorsal surface bearing a number of small, dark 
spines, mostly near lateral and posterior borders: one stout. promi- 
nent spine at each hind angle. — Mesothorax over one and one-half 
times as wide as head: sides rounded and converging anteriorly: fore 
angles prominent. Metathorax but little narrower than mesothorax; 
its sides nearly parallel, curving inward abruptly at hind angles. 
Wings reaching almost to tip of abdomen; two longitudinal veins quite 
prominent; both veins and costa thickly and regularly set with prom- 
inent dark brown spines: costal twenty-four to twenty-eight, fore 
vein eighteen to nineteen, hind vein ten to eleven, scale five, internal 
one. Fore wing about one-fifteenth as broad in middle ах lone, shaded 
faintly yellowish: costal fringe well developed. Legs dusky yellow, 
quite slender: fore femora slightly thickened: femora and tibiæ bear- 
ing numerous short spiues; inner side of hind tibie with but few 
stouter spines except one pair at tip; each hind tarsal segment with 
one stout, dark spine on the side: a dark brown spot on under side of 
Bach tarsus a£ tip. 

Abdomen elongate-ovate; few dark spines along the sides; segments 
two to eight bear aeross the middle of each dorsal plate four weak 
spines, the middle two are close together upon anterior segments, but 
diverge posteriorly; posterior edge of nine bears a circlet of six stout 
spines, the median pair being only slightly more than half as long 
as the others. АН spines on body. and spines and fringes on wines 
conspicuously dark brown; abdomen dusky yellow, dark brown at 
extreme tip. 

Redeseribed from one female, ^ Type” of Miss Beach. 

Male unknown. 

Food plant. —Aster. 

Habitat. — Nnes, Iowa. 

This species bears a close general resemblance to ZtArzps tritici, 
with which it was taken. 

Genus EUTFIRIPS Targioni-Tozzetti. 
PHYSOPUS.« 

Ocelli usually present but sometimes more or less rudimentary. 

Antenne eight segmented. Maxillary palpi three segmented. Pro- 





«The name Physapus was used by Amyot and Serville for this genus in 1843, but it 
can not hold, as this name was previously used by Leach for à genus of the Neurop- 
tera in 1817. 

I have been unable to see Targioni-Tozzetti's characterization of his genus Muthrips, 
but as nearly as I ean tell it may include the species whieh have been placed in the 
genus Physupus, and I theretore adopt it for this genus. 
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thorax as lone or somewhat longer than the head, with two long spines 
upon each hind angle and one similar spine upon each anterior angle 
in many spectes, but this is wanting in others. Legs usually unarmed, 
but ina few species with a stout tooth on under side of fore tibia at 
end. Wines usually fully developed but sometimes reduced. When 
present they are moderately broad, have two longitudinal veins which 
are set with numerons stout spines at regular intervals in those species 
having a spine at the fore angle of the pronotum. Spines upon 
abdomen moderately stout: anal spines long and slender. 
These species are active and can spring. 


SYNOPSIS OF SPECIES. 


{General color of body yellow .. +--+ +--+ +0222 еен енене 4 

K reneral color of body brown ........-.-----3-----0 SHEER 

{Fifth antennal segment about five-sixths as long as four .... occidentalis (p. 152). 
З | Fifth antennal segment about two-thirds as long as fourth ....... tritici (p. 148). 
„ fAntenne about three times as long as head .._.. Н fuscus (р. 154). 
zi | Antenne but slightly more than twice as long as head........ nervosus (p. 155). 


EUTHRIPS TRITICI (Fitch). 
WHEAT THRIPS. 
Plate IV, figs. 36-39, 


Thrips tritici Frrcn, Count. Gent., VI, Dec. 13, 1855, p. 385. 

Thrips tritici Fircu, Rept., П, Nox. Ins. N. Y., 1857, pp. 304-308. 

Thrips tritici ASUMEAD, Orange Insects, 1850, p. 72. 

Thrips tritici OsBoRN, Canad. Entom., XV, 1885, pp. 152, 156. 

Thrips tritici OsBorN, Trans. Towa St. Hort. Soc., XVIII, 1883-1884, pp. 520-521; 
Coll. Bull, 2, Тожа Agrl. College, 1885, pp. 96, 97. 

Thrips tritici HuBBARD, Ins. Affect. Orange, 1885, p. 164, fig. 77, pl. xi, fig. 5. 

Thrips tritici Forges, Centralia, Ill., Sentinel, 1887; Prairie Farmer, June 4, 1887. 

Thrips tritici LiNTNEX, Cult. and Count. Gent., LII, June 9, 1887, p. 459. 

Thrips tritici Weep, Prairie Farmer, LIX, 1887, p. 343; Trans. IIl. St. Hort. Soe., 
1887, pp. 230-233. 

Thrips tritici Osnons, Insect Lite, I, 1885, p. 141. 

Thrips tritici Weep, Popular Gardening, IH, 1888, p. 176. 

Thrips sp. Comstock, Bull. XI, Cornell Agr. Exp. Sta., 1889, p. 131. 

Thrips tritici Riney-lowarp, Insect Life, I, 1889, p. 340. 

Thrips tritici Forges, 16th Rept. St. Entom., Ill., 1890, p. ix, pl. v, fig. 4; 17th 
kept, St. Entom., Ш., 1891, рр. 

Thrips tritici WEED, Ins. and Insecticides, 1891, p. 95. 

Thrips tritici Forges, Insect Life, V, 1892, pp. 126, 127. 

Thrips tritici W EBSTER, Bull. 45, Ohio Exp. Sta., 1892, pp. 207, 208. 

Thrips tritici Townsend, Canad. Ent., XXIV, 1892, p. 197. 

Thrips tritici BRUNER, Rept. Nebr. St. Bd. Agr., 1893, (1893), p. 457, fig. 96. 

Thrips tritici BRUNER, Nebr. St. Hort. Rept., 1894, (1894), pp. 163, 214, fig. 82. 

Thrips tritici ASHMEAD, Insect Life, VIT, 1894, ps 

Thrips tritici Craw, 4th Biennial Rept. St. Bd. Hert., Calif. for 1893-94, 1894, 
р. 88. 

Thrips tritici Weep, Ins. and Insecticides, 1895, p. 146. 

Thrips tritici UzEL, Mon. d. Ord. Thysanoptera, 1895, pp. 220, 278. 

Thrips tritici Sumi, Economic Entom., 1896, р. 102, fip 
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me Pitici mem R, 11th SS N. Y. St. pin 1396, pp. 247-250. 

Thrips tritici Rours, 10th Ann. Meet. Fla. St. ere mi, 1597. р. 0r. 

Dos trier Осо, Bull, 42, Ем Agr. Exp. Sta., 13997, pp. 552-564. 
Thrips tritici Powers, Fla. Farmer and Fruit Grower (editorial), March 27, 1897. 
Thrips tritici QUATNTANCE, Bull. 46, Fla. Agr. Exp. Sta., 1898, pp. 77-103, figs. 1-9. 
Thrips tritici Howanp, Bull. 18, N. S., U. S. Dept. Agri., 1898, p. 101. 

Thrips tritici Rours, 11th Ann. Meet. Fla. St. Hort. Soe., 1898, pp. 34-55. 

Female.—Leneth about 1.22 mm.: width about 0.26 mm. General 
eolor brownish yellow, thorax tinged with orange. 

Head three-fourths as long as broad and four-fifths as long as pro- 
thorax, but slightly withdrawn therein; cheeks but slightly arched 
behind the eves and converging slightly posteriorly; anterior margin 
very nearly straight; back of head transversely striated. Eyes large, 
dark, and slightly pilose, occupying together about three-fifths the 
width of the head; ocelli present, sub-approximate, pale yellow, mar- 
gined inwardly with bright reddish orange crescents; spines between 
oeelli on each side long and conspicuous; post-ocular spines shorter. 
Maxillary palpi three segmented. Antenne nearly two and one-half 
times as lone as the head; relative lengths of segments: 


1 9. e 4 5 6 (is 
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Color: One pale vellow: two light brown, base sometimes vellowish; 
three light yellow in basal half, remainder shaded light brown; four 
and five brown, yellowish at bases; six, seven, and eight brown. 
Spines upon antennal segments, especially two to five, quite stout and 
conspicuous. 

Prothorax rather rounded, three-fourths as long as broad; one pair 
of stout spines at each angle, also one short anteriorly directed spine 
standing close to lower one of eaeh fore pair; between each posterior 
pair and median line stands a row of five spines, number four alone 
being large: color of prothorax pale orange-vellow. Mesothorax 
rounded at anterior angles; mesonotal plate with one stont spine at 
each lateral angle and two pairs of small spines on posterior margin. 
Metathorax tapering but slightly posteriorly: metanotal plate bearing 
four spines close together at anterior edge, the middle pair pins 
mueh more stout and conspicuous. Wings nearly reaching the end of 
abdomen; breadth at middle about one-twelfth their length; shaded 
but slightly; eaeh fore wing has two longitudinal veins extending from 
base to tip of wing; spines on veins at regular intervals; costa twenty- 
six to twenty-eight; fore vein twenty to twenty-two; hind vein fifteen 
to eighteen; scale five. interior of scale one; a light. sparse fringe on 
costa of each wing: posterior fringes heavy and wavy. Lees clear 
pale yellow, sometimes slightly shaded with light brown above, quite 
thickly set with short brown spines; a pair of stout spines at extremity 
of each tibia; rows of spines on inner side of hind tibi; rather weak. 
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Abdomen eylindrical-ovate. pointed at the apex: dark brown stripe 
CO TOSS Somont two to seven near their anterior edges; dorsal plates, 
except nine and ten. shaded more ОГО brown; three or four 
moderately stout brown spines stand out prominently upon the pale 
vellow sides of segments two to eight; terminal spines long, stout. and 
dark colored: tip of abdomen dark brown. 

Redescribed from eight females. 

Mele. - Length about 0.7 mm. (0.64 to 0.80 mm); width of meso- 
thorax 0.195 mm. (0.18 to 0.22 mm.). General color pale yellow, 
darkest upon pterothorax. | 

Byes somewhat smaller than those of female. Antenne about two 
and one-third times as long as the head. Relative lengths of segments 


* 
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Wings large and reaching beyond the tip of the abdomen. End of 
abdomen (ninth segment) bluntly conical; tenth segment retracted and 
not reaching the tip of the ninth; nine bears four pairs of long. stout, 
dark spines, of which one pair stands on each side near the anterior 
end of the segment, and one pair on each side near the tip; near the 
middle above stand two short spines. | 

Described from four specimens, 

Food. plents.— AMalfa, apple, asparagus, aster (cultivated), bind- 
weed, blackberry, buttercup, canna, cherry. clover, cone-tlower, dan- 
delion, dog-tooth violet, English pea. goldenrod, grasses, hardhack, 
heal-all. heliotrope. honeysuckle, hydrangea, lilies, mesquite, orange, 
pea. peach, pear, pink, plum, potato. raspberry, red clover, rose, 
shrubby „ithon, xmartweed, Solidago bicolor, Spiranthes simpler, 
squash, strawberry, sunflower. sweet william, wheat. 

Habitat. —California, District of Columbia, Florida, Illinois, Iowa, 
Massachusetts, New Hampshire, New Jersey, New Mexico, New York, 

The following descriptions of early stages are taken from Quain- 
tunce:“ 

Муу. —Зіле 0.25 by 0.1 mm.; clear whitish in color: oblong, curved 
in shape. 

Larra, first stage.—Length about 0.5 mm.: width of thorax nearly 
0.1 mm.: body fusiform, gradually tapering caudad from fifth or sixth 
abdominal segment. Color, clear whitish; eyes reddish. Antenne 
distinctly four-jointed: basal joint cylindrical, short; second somewhat 
urn-shaped, with distinct distal rim. about as long as broad: third joint 
conical, apex of cone united to second: fourth fusiform, widest near 
basal fourth, quite as long as other three joints together. Joints two, 
three, and four ringed, two and three rather obscurely, but on fourth 
Joint the rings are quite pronounced, where, on distal part, they 
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appear to divide the joint into short. evlindrical segments. On the 
fourth joint the rings are minutely setate. Numerous large sete ате 
also present on all joints, most numerous on fourth. Legs stout; hind 
femur about as long as tibia; tarsus one-jointed, terminating in claw- 
like fork: bladder-like expansion of adults apparently wanting. 
Abdomen composed of ten segments, marked dorsally with four longi- 
tudinal rows of sete anda row on each side. АП of these sete appear 
to be somewhat enlarged and rounded distally, except one pair on 
dorsum of last segment. On tenth segment these setze ure quite long, 
being from two to four times longer than the others. 

Larva, second stage.—Length about 1 т. ; width of thorax about 
0,22 mm.; shape about as in stage опе. Color of body deep orange 
yellow: legs and antenne lighter; eyes reddish; antenne four-jointed, 
as in first stage; basal joint short, cylindrical, about one-half as jong 
as wide: second, subevlindrical, somewhat longer than wide; third, 
subconical, about a third longer than wide: fourth, about as long as 
proximal three together, fusiform, thickest about basal fourth, Joints 
three and four plainly ringed, the rings of fourth joint quite distinct 
and minutely setate, as in first stage. Large sete are also present 
about as in stage one. Femur of hind legs about as long as tibia; tar- 
sus one-jointed, somewhat forked distally. and bearing а membranous 
expansion. 

Nymph or pupa, young nymph.—Resembles the full-grown larva in 
shape; in color it is much lighter, being light yellow, with legs, 
antenne, and wing-pads still lighter. Eyes reddish. 

In the antenne, lees, and wing-pads the nymph skin appears some- 
what ах a sheath to these parts of the forming adult. The antenne 
are three or four jointed, apparently, thick and clumsy. The basal 
joint is Jarge, swollen, slightly longer than wide; the second 1s about 
twice ax long as wide and somewhat constricted in middle. Third 
joint is about a third longer than second, gradually tapering distally 
to an obtuse end. When the nymph stage is first entered the antenne 
project cephalad in normal position. In six or eight hours, however, 
they are laid back over the head and prothorax. In the hind legs, 
femur and tibia of about equal length; tarsus indistinctly one-jointed, 
very short, and rounded distally. Wing-pads short, scarcely reaching 
audal end of second abdominal segment, bearing one or two sete. 
Abdomen as in larva, with dorsal and lateral rows of setze, which, how- 
ever, are acute. On the dorsum of ninth segment, near caudal margin, 
are four stubby, hook-like processes, curving cephalad, which appear 
to be the four modified setie of this region. 

Mature nymph.—Length about 1 min.; width of thorax about 6.22 
mm.; color light yellow; shape very similar to that of adult ‘Thrips. 
Nymph skin more or less separated from the body of the adult within, 
particularly so in the legs, antenne, mouth-parts, wing-pads, and 
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caudal end of abdomen. The wing-pads reach to about the sixth 
seoment. 

Lin history. ~The life evele of Thrips tritici is quite short, requir- 
ing but twelve days. Eggs are deposited in the tissues of infested 
plants, and hateh in three days. The larval state lasts for about five 
days, during which time the insect makes two шов, the second when 
coring the nymph stage. The nymph stage continues for about 
four days, during which time they take no food, rarely move to any 
extent, but remain hidden away.” i 

feonomie considerations. —This is one of the most widely spread | 
and generally injurious species in this country. The specimens from 
which Fitch described the species were taken at Geneva, Wisconsin, 
from a wheat field which was being injured by the little pests. At 
various times it has been noticed swarming in the blossoms of orange 
and causing injury thereto. It is a very common species on a large 
number of flowering plants, both wild and cultivated, but unless pres- 
ent in great numbers their injuries are likely to pass unnoticed. By 
far the ereatest damage appears to be done to strawberries, in. the 
blossoms of which they swarm, and by their punctures of the essential 
parts of the flower they prevent its fertilization and the consequent 
development of the fruit. This failure of bloom, though perhaps pro- 
duced at times by other insects and in other ways, is known to grow- 
ers as "buttoning." The most serious injuries have been reported 
from Florida and Illinois. In Florida the strawberry егор in some 
sections has been reduced to one-third in dry seasons. 


EUTHRIPS OCCIDENTALIS Pergande. 


Thrips sp. COQTILLETT, Ins. Life, IV, 1891, p. 79: 
Huthrips occidentalis PEnGanxpe, Ins. Life, VII, 1895, p. 392. 

Female, —Length abont 1 mm.; width at mesothorax about one- 
fourth the body length. General color head pale lemon yellow, 
thorax orange yellow, abdomen brownish vellow. 

Head about one and one-third times as broad as long, three-fourths 
as long as the prothorax and considerably withdrawn into the latter. 
Eyes rather large, occupying together about three-fifths the width of 
the head, dark, slightly pilose; ocelli subapproximate, pale yellowish, 
margined with reddish orange crescents; one very prominent spine 
between ocelli on each side; post-ocular spines very conspicuous, 
Maxillary palpi three segmented. Antenne about two and one-half 
times as long as the head; first segment slightly shorter than the style; 
two Is one and one-half times as long as one; three is longest; four is 
six-seyenths as long as three; tive is five-sixths as long as four; six 
nearly as long as three; seven very short, about one-fourth as long as 
five: eight is one and three-fifths times as long as seven. Color of one 
translucent whitish; two brownish yellow (uniform), basal parts of 


í 
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three, four, and five pale yellowish; apical parts shading quite 
abruptly to light brownish; six uniformly brown: style slightly 
lighter than six. Spines upon antennal segments, especially two to 
four, are unusually stout and prominent. 

Prothorax nearly one and one-third times wide as long; color 
intermediate between that of head and pterothorax. One pair of 
prominent, stout spines at each angle: one short anteriorly directed 
spine close to the lower one of each fore pair: a row of five small 
spines (the fourth is stoutest) stands on each side of hind margin 
between pair at angle and median line. Anterior angles of mesotho- 
rax rounded; metathorax slightly narrower than mesothorax. its sides 
nearly straight and parallel; mesonotal plate bears one stout spine at 
each lateral angle and two pairs of small spines on posterior margin: 
metanotal plate bears two pairs of spines close to anterior edge, the 
middle pair being much the stouter; color of pterothorax bright 
orange. Wings very slightly yellowish; both longitudinal veins 
extend from base to tip of wing: both internal and the costal veins 
bear very stout, brown spines set at regular intervals: costa twenty- 
four to twenty-six, fore vein nineteen to twenty-two, hind vein fifteen 
to eighteen, seule five, internal on scale one. Fringe upon costal edge 
is very light. that upon hind edge is long and wavy; cross veins ean 
sometimes be seen between the longitudinal veins and between the 
fore and costal veins at about two-fifths their length from base and 
sometimes a third at about four-sevenths between the fore and costal 
veins. Lees uniformly concolorous with head. bearing numerous 
small spines; a pair of strong spines at inner side of tip of each tibia. 

Abdomen elongate-ovate in outline, conical at apex; a transverse, 
narrow, brown band extends across anterior part of segments three to 
seven: brownish tinge on abdomen fades behind sixth segment leaving 
only the apex of the cone brown; a group of three or four stout spines 
stands upon each side of segments two to eight; terminal spines long, 
stout: all spines brown. 

AMeale.—Length about 0.65 mm.; width about 0.17 mm. Lighter in 
color than the females; nearly a uniform lemon yellow. slightly darker 
on throax; form more slender; apex of abdomen blunt, terminated on 
sides by two pairs of long, stout, inward curving spines; ninth seg- 
ment also bears two pairs of very long, stout spines near its posterior 
border and near the dorsal line on this segment is a pair of short 
spines; the brown bands across the abdomen of female are wanting in 
males and they have fewer spines on sides of segments: the bright 
-orange-colored testes ате very prominent. 

Food plants.—Apricot. orange, potato, and various weeds. 

Habitat. —California. 

Redescribed from specimens at the U. 5. Department of Agriculture, 
Division of Entomology— presumably types. 
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Remarks, This species is very similar to ys (Fitch), 
but it has a longer though more retracted head, which is also slightly 
wider: the terminal segment of the antenna is one and three-fifths 
times ах lone ах seven: spines on body stouter and more prominent 
b 11* m е f 
oth Authrips tritici and Enthrips occidentalis approach very closely: 





yit — 
to Physopus nigriventris Uzel. | 


EUTHRIPS FUSCUS, new species. 
Plate IV, figs. 40, 41. 


Fumie. Length 0.93 mm. (0.70 to 1.08 mm); width of mesothorax. 
0.21 mm. (0.18 to 0.24 пип.). General color brown. In dark speci 
mens the abdomen іх blackish brown; in light specimens the ceneral 
color is vellowish brown. 

Head about one and one-half times as wide as long, about one-fourth 
retracted into prothorax; occiput deeply wrinkled transversly; ante- 
rior marein of head slightly and smoothly elevated in middle; cheeks 
straight and parallel. Eyes moderately large, occupying together 
about one-half the width of the head, dark, slightly protruding; 
margins pale yellow: ocelli smaller than facets of eye, pale yellow, 
margined with dark red, widely separated, posterior ones contiguous 
with yellow margins around eyes; one stout spine in front of each 
posterior осеПах, Mouth cone short and tapering abruptly; maxil- 
lary palpi slender, three segmented.” Antenne inserted a little below 
the margin, about three times as long as dorsal length of head; 
relative length of segments: 
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First segment rounded, one-third broader than long; two is cup- 
shaped: three to six subequal in thickness; three to five somewhat 
clavate; three with very slender peduncle; six cylindrical-ovate. 
Antenne quite uniformly brown (sometimes three, four, and five 
lighter eray-brown, especially at bases), only segment three somewhat 
more yellowish: spines on segments two to five quite stout and dark 
colored. Color of head uniform grayish to orange-brown. 

Prothorax fully one and one-half times as wide as long and one and 
two-fifths times as long as the head; sides arched; angles rounded; 
wider behind than in front: one large curved spine at each anterior 
angle and another on anterior margin between this and the median 
line: two stout spines at each posterior angle. the inner one of whieh 
is much the weaker; also а stout spine on the posterior edge between 
the pair and the median line; other spines on prothorax small and not 
conspicuous. — Mesothorax but very little wider than the prothorax; 
projecting prominences at anterior angles; mesonotum broad, without 
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prominent spines: posterior "es ne arly straight for one-third the 
width of the segment; met tathorax narrows abruptly after the anterior 
edge till narrower than prothorax, then sides run nearly parallel to 
abdomen: mesonotum with two pairs of spines near anterior edge, the 
outer one of each pair being much less stout than the inner one; meso- 
thorax and metathorax together not longer than the prothorax. Wings 
reduced. barely reaching to the first abdominal segment; pads set with 
several stout spines. Legs of medium length and of moderate size, 
quite thickly set with short bristles, concolorous with, or usually 
lighter than body; bases of posterior femora and inner sides of 
posterior tibi: more y ellowish; thorax colored nearly like head. 

Abdomen one and one-half times as wide as the mesothorax (short- 
winged female) and twice as long as broad, or nearly twice as long as 
head and thorax together; elliptical in outline except that apex is 
eonical; broad, dark bands cross the abdomen at the anterior edge of 
dorsal plates on segments two to eight. Each segment except one and 
ten bears two or three short, stout spines on sides: in addition to 
these nine bears a circlet of din unusually long, strong spines, and 
ten also bears a circlet of six long spines though these are somewhat 
shorter than those on previous segment. Segment ten is split open 
above; color of abdomen yellowish brown to brown-black, usually con- 
siderably darker than head and thorax; segments usually more or less 
telescoped. 

Described from eighteen short winged females taken in hibernation 
in February and November. 

Cotype.—Cat. No. 6328. U.S. N. M. 

Food plant. —Grass? 

Habitat. —Mussachusetts. 

Life history unknown. 


EUTHRIPS NERVOSUS (Uzel). 


Plate III, figs. 33, 34; Plate IV, fig. 35. 
Physopus nervosa Оет, Monographie d. Ord. Thysanoptera, 1895, p. 102. 
Thrips (Euthrips) maidis BEACcn, Proc. Iowa Acad. Sciences, 1895, ITT (1896), 
poco, 290 

Fimale.—Leneth 1.33 mm. (1.22 to 1.89 mm.): width of meso- 
thorax 0.32 mun. (0.28 to 0.24 mm.). General color dark yellowish 
brown. ' 

Head somewhat pentagonal in form, not as long ах wide; cheeks 
straight and converging slightly posteriorly; front broad and obtusely 
angular; back of head transversely wrinkled and bearing a few minute 
spines. Eyes rather small, black with light vellow borders, rounded 
or oval in outline; ocelli yellow, widely separated, posterior ones con- 
tignous with light borders around eyes; one very long slender spine 
on each side midway between ocelli. Mouth cone pointed, tipped 
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with binek: maxillary palpi three segmented. Antenne slightly more 
than twice as lone zs head and very slender beyond second. segment? 
conprrative lengths of seements ах foilows: 
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Color of antennæ dark brown, except segments three and four and 
extreme base of five abruptly yellow. Spines on first segments quite 
dark and conspicnous, becoming paler and more indistinct toward the 
tip. 

Prothorax approximately as long as head and a little wider, almost 
rectuneulur in form, bearing nany prominent spines; one at each fore 
anele oon two at each hind angle are longest: one half way between. 
fore angle and median line on front margin and one similarly placed | 
on hind margin are intermediate in size; numerous others are smaller; 
Color of head and prothorax dark brown. | Mesotliorax approximately 
as wide ах length of autennie; front angles obtusely rounded; metanotal 
plate bears four spines close to front edge, the middle pair being large 
and prominent, the others шай; pterothorax yellowish brown. Wings 
present, fullv as long as the abdomen, about one-twelfth as broad as 
long, sharply pointed at ends; surface of wings thickly covered with 
minute, dark-colored spines; both longitudinal veins and costa of fore 
wing thickly and regularly set with quite long. dark-colored spines; 
costa has from twenty-tive to twenty-nine, fore vein from sixteen to 
twenty-two, hind vein from fourteen to sixteen; fore wines shaded 
with eray: veins not prominent; costal fringe of fore wines weak and 
less than twice as long as costal spines. Lees moderately long, not 
thickened; femora dark brown, vellow at extremities; Ири and tarsi 
yellow; tibizi shaded more or less with brown around middle and tarsi 
with prominent dark brown spot at tip within; each tibia with a pair 
of prominent, dark brown spines at tip within and a row of from five 
to seven short brown spines on inner side of hind tihiæ. 

Abdomen about two and one-half times as long as width of meso, 
thorax. somewhat cylindrical in shape, but enlarging from base to hind” 
edge of second segment and tapering evenly from eighth segment. to 
tip. Spines along sides and around tip of abdomen very dark brown 
and conspicuous: those on segments nine and ten are long and suh- 
equal on both segments. Color of abdomen dark brown, shading 
toward tip; connective tissue yellow; last segment split open above. 

Redescribed from six females: no males found. Compared and 
identified with рх (Euthrips) maidis Beach. 

Food plants. —Corn, various grasses (first spring flowers, Uzel). 

Hobhitat.— Bohemia (Uzel); Ames. Iowa: Amherst, Massachusetts; 

Life history unknown, except that it hibernates in turf. | 
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SCOLOTHRIPS, new genus. 





- Head wider than long, retracted considerably into prothorax. 
Eyes protruding; ocelli present. Maxillary palpi three segmented. 
Antenne short and thick; sense cones very long. Prothorax slightly 
longer than head and somewhat broadened posteriorly. Spines 
arranged ах follows: One at each anterior angle, one halfway between 
these angles and the median line, one at the middle of each side. two 
at each hind angle, and one between this pair and the middle of the 
hind margin. Wings present, slender, with two longitudinal veins 
and ring vein strongly developed: fore fringe very weak but spines on 
veins very strong. Intermediate abdominal segments with one spine 
on each side at the hind angle. 

This genus is erected for the species 6-/(eaculatus. 

(s«cXoz, prickly or thorny; бошу.) 


SCOLOTHRIPS 6-MACULATUS (Pergande) 
Plate IV, figs. 42-45. 


Thrips 6-maculatu PERGANDE, Trans. St. Louis Acad., V, 1894, p. 542. 
Thrips pallida Beacu, Proc. Iowa Acad. Sciences, 1895, III, (1896), pp. 226-227. 
Гете. Пепо, 0.88 mm. (0.72 to 0.97 mm.); width of mczo- 
thorax, 0.21 min. (0.18 to 0.25 inm.). General color clear pale yellow. 
Head about three-fourths as long as wide, frequently considerably 
retracted within prothorax, even to the eyes sometimes; cheeks 
straight and parallel; front margin rounded; vertex elevated between 
the eyes. Eyes large, protruding; posterior ocelli nearly contiguous 
With margins of eyes; one very long, backwardly curved spine stands 
in front of each posterior ocellus, and two pairs of curved spines stand 
upon the margin in front. Maxillary palpi slender, three segmented; 
Jabial palpi very long and slender. Antenne rather short and com- 
pact; inserted below front margin; approximate at base. relative 
lengths of segments: 


a 
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Segment one cylindrical, about two-thirds as thick as two, which is 
more rounded; seven and eight rather thick. Color of one and two 
nearly white, the remainder almost uniformly dusky gray: spines on 
segments two to five long and prominent as are the sense cones; the 
sense cone on the inner side of six arises below the middle of the 
segment and reaches beyond the end of the seventh. 

Prothorax slightly longer than the head, but only about three-fourths 
as long as wide, broadened somewhat posteriorly and rounded at hind 
angles, sides curving gently inward anteriorly; spines extremely long 
and slender, arranged as follows: One at each anterior angle, one half 










15% PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI, 


way between these and the me dian line. one at middle of each side, two 
at each hind anglesand one between this pair and middle of hind mare 
ein, Mesothorax about one and one-third times as wide as the pro: 
— with one slender spine at middle of each side. Wings long, 
reaching nearly to tip of abdomen, at middle about one-seventeenth as 
broad ds long, pointed at tips. Fore wing with two longitudinal veins. 
and a very heavy ring vein; hind longitudinal vein branches from the 
fore nat about one-third the length of the wing. Spines upon 
costal and both longitudinal veins very long and stout, fully equaling 1 
those проп the anal segments; costal vein bears from fifteen to twenty + 
fore vein. from nine to eleven, hind vein. five or six (the third and 
fourth spines. sometimes the second also, which I have counted as 
standing upon the fore vein, stand at the same angle to the wing as do 
those upon the hind vein and really belong thew though the veins 
have united); the front fringe of the fore wings is extremely sparse, 
short and weak, and does not extend to the tip; hind fringes also 
unusually short. Fore wings are characterized by three lion hrow "Y 
ish spots on each --one at base of wing, one immediately beyond sepa- 
ration of longitudinal veins, and the third halfway from the second; 
to the tip of the wing (the third 1s a band extending clear across the 
wing). Legs concolorous with body, sparsely set with slender spines. 

Abdomen cylindrical-ovate, pointed at extremity, surface MA 
only one spine of any prominence at poster ior side angles of segments | 
two to eight: spines upon segments nine and ten not as strong as о 
upon the wines: color nearly uniformiy pale yellow without prominent 
markings. 

Redescribed from ten specimens. 

Male, Male smaller than female. but otherwise agreeing very closely 
with the foregoing description. Abdomen bluntly conical at tip; tenth 
segment partially retracted within ninth, which is cut out in last half 
above the tenth; spines borne on top and sides of nine are shorter and 
veaker than those on wings. 

Described from опе specimen. 

Food plants. Found on many plants infested with red spider, on 
which it has repeatedly been observed to feed." —Pergande. ** Feed- 
ing on mites in fold of cottonwood leaf.”—Bruner. Taken on bean 
blackberry, elm, and hop.—Beach. 

Пара. Missouri ^; Ames, Towa; Barraboo, Wisconsin; Lincoln, 
Nebraska. 

© Thrips pallida Beach is positively identical with this species, as hi E 
been learned from an examination of her tvpes. 
[ 


Genus RAPHIDOTHRIPS Uzel. 


Ocelli present. Antenne eight. segmented; the fifth scement short 
and cut off abruptly at the end so that it joins the base of the sixth by — 
an unusually broad surface; style very slender, composed of two equally _ 
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long segments, which are together as lone as are the fifth. and sixth. 
Maxillary palpi three segmented. Prothorax a little longer than the 
head and somewhat broader at the hind than at the fore edge; no lone 
spine at the front angles, but two at each hind angle. Legs unarmed. 
Wings usually reduced, but when present they are of medium length, 
and have two longitudinal veins which are set with small spines. 

I find here only the new species fuse/pennis. 






RHAPHIDOTHRIPS FUSCIPENNIS, new species. 


Plate V, figs. 46-48. 


Female. — Length 1.32 mm. (1.20 to 1.66 min.); width of meso- 
thorax 0.24 mm. (0.22 to 0.27 mm.). General color nearly uniform 
chestnut brown. 

Head as long as wide, but little shorter than prothorax, into which 
itis retracted a little; anterior margin slightly elevated and rounded: 
constricted a bit close behind the eyes; cheeks nearly straight behind 
the constriction and diverging slightly posteriorly so the head is 
widest at lind edge: back of head finely striated. Eyes quite large, 
rounded, protruding; margins light; ocelli present, larger than facets 
of eve, light colored with dark crescentic margins, well separated, but 
posterior ones not contiguous with margins around eyes; ocellar spines 
very long and conspicuous; post-oeulur spines quite large. Mouth 
ne extending back to anterior edge of mesosternum, slender, so that 
head from below appears considerably elongated; labial palpi small; 
maxillary palpi quite long, slender, and three segmented. Antenne 
twice as long as head: relative lengths of segments: 


ТО 3 4 5 6 7 8 
DIDI ae NO COE. 





First segment shortest, cylindrical; second cup-shaped; third pedi- 
cellate: third, fourth, and sixth are approximately equal in thickness; 
third and fourth elliptical; fifth constricted at base and inereasing in 
size to apex, where it is cut off abruptly and unites by its entire width 
to the equally broad base of sixth, which tapers gradually from one- 
third its length to its apex, where it is but slightly wider than seventh: 
seventh and eighth slender, cylindrical. Color: First and second uni- 
formly slightly lighter brown than head; third and fourth pale yellow 
with slight brownish tinge; fifth shading from color of fourth to a lit- 
de lighter than sixth; sixth. seventh, and eighth gray-brown: spines 
long and fairly conspicuous. 

Prothorax slightly wider than long, widest at posterior angles: sides 
but slightly arched; no prominent spines at anterior angles; two stout 
spines stand close together at each posterior angle: surface finely 
striated and set with a few scattered small spines; bases of spines light 
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vellowish; pronotum frequently extending considerably over fr 
edee of mesonotal plate. Mesothorax about one and one-third tin 
as wide ах the prothorax and considerably wider than metathor 
except at its anterior edge: anterior angles of mesothorax very acu 
no conspicuously large spines upon pterothorax. Wings sometin : 
reduced: when present, long and about one-thirteenth as broad її 
middle as long; fore wings shaded with gray, pale brownish alon 
veins. cleat at base: second longitudinal vein arises at about two-fif 
the length of the wing, its origin indistinct. Spines upon all ve 
quite lone and slender. but not thickly set or very conspicuous; со 
hears seventeen to nineteen, fore vein eight or nine, hind vein elg 
or nine. Wing pads, when present, not overreaching the pterothorax. 
Lees moderately strong, but not thickened; femora and tibiæ dark 
brown like body: inside of fore tibiae, extreme tips of the others 
all tarsi pale gray or yellow: legs scatteringly set with fine spines 
apex of hind tibiz alone bearing a pair of stouter spines. 

Abdomen very long—almost twice as long as head and огах 
together—and three times ах long as broad. nearly cylindrical, taper 
ing abruptly from anterior edge of eighth segment to the apex; seg 
ments overlapping more or less when abdomen contains no eges; eo о 
uniform dark brown without conspicuous markings or spines excep 
those upon two terminal segments, which are quite long and slender, 

Described from six females. five of them long-winged. 

Gay pcm Gt. No. 0320. LS. NA 

Male unknown. А 

This species agrees very closely in most respects with Æ. longistylos 
Uzel, but differs in the following points: Head as wide as long; secon 
antennal segment somewhat shorter than third, fourth, and sixth; fiftl 
segiient lighter colored at tip than sixth. Body length, average (exch 
sive of ege-filled females), 1.25 mm. 

hood pleut. — Grass, 

FHahitat.— Massachusetts. 

Life history unknown. 


> | 


Genus ANAPHOTHRIPS Uzel. i 


Осе present. Antenna eight segmented (apparently nine 3 
al. status). Maxillary palpi three seemented. Prothorax about а 
long as head. Legs unarmed. Wings usnally present (usnally absen 
in the fall generations of strats), with two longitudinal veins; spine 
upon veins small and inconspicuous. No stout spines at angles of 
thorax: all spines on body short except the anal spines, whieh are shi 
and slender (in stratus they are short and stout). | 

Males have usually two pairs of very short, stout spines upon th 
ninth abdominal segment above, of which the anterior pair is strong 
than the posterior. 
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Species of this genus have no power of springing. 
In this genus I find only the species striatus. 


ANAPHOTHRIPS STRIATUS (Osborn). 
GRASS THRIPS. 
Plate V, figs. 49-51. 


Limothrips poaphagus Comsrock, Syllabus ot Course of Lectures at Cornell and 
Peoria, 1375, p. 120. 

Limothrips poaphagus LiNTNER, Rept. N. Y. Agr. Soc., 1881-82. 

Thrips striata Оѕвовх, Can. Ent., XV, 1883, p. 155. 

Limothrips poaphagus FERNALD, Grasses of Maine, 1885, p. 42. 

E WE. Farmer, June 19, 1886. 

Diner, od) hep INS No Y., 1887, рр. 96-98. 

Limothrips poaphagus Comstock, Introd. to Ent., 1888, p. 127. 

Thrips striatus Pack arp, Ent. for Beginners, 1888, p. 73. 

Feer nek, Ent. Amer., IV, 1888, р. 152. 

a OWRD, Ent. Amer. IV, 1888, p. 152. 

Limothrips poaphagus Охвовх, Ins. Lite, I, 1888, p. 140. 

Thrips striatus PAcKARD, Stand. Nat. Hist., 2d ed., II, Append., 1888. 

FLETCHER, 19th Rept. Ent. Soc. Ont., 1888, р. 11. 

FLETCHER, Ann. Rept. Exp. Farms, 1888, pp. 59-62. 

Limothrips poaphagus Ілхтхев, Rept. N. Y. Agr. Soc., 1888. 

Phloeothrips poaphagus FLETCHER, 20th Rept. Ent. Soc. Ont., 1889, pp. 2, 22. 

E— BRODIE, 20th Rept. Ent. Soc. Ont., 1889, p. 8. 

Limothrips poaphagus LINTNER, 5th Rept. N. Y. St. Ent., 1889, pp. 155, 504. 

—- Osnonx, Can. Ent., XXIII, 1891, pp. 93, 96. 

— —— FLETCHER, Ins. Life, V, 1892, p. 124. 

—— —— FORBES, Ins. Life, V, 1892, p. 127. 

FLETCHER, Ann. Rept. Exp. Farms, 1892, p. 3. 

Limothrips poaphagus Comstock, Man. for Study of Ins., 1895, p. 120. 

Limothrips poaphagus Uzer, Mon. d. Ord. Thysanopt., 1895, pp. 279, 455, 446, 448. 

Thrips striata Сві, Mon. d. Ord. Thysanopt., 1895, p. 220. 

HorkiNs-RuxsEy, Bull. 44, W. Va. Agr. Exp. Sta., 1896, pp. 270, 271. 

—— — —— $8uiTH, Economic Ent., 1896, p. 102. 

Putnam, N. E. Farmer, July 2, 1898. 

Anaphothrips striata Hixps, 37th Ann. Rept. Mass. Agr. College, 1900, pp. 81-105, 
4 pls., 33 figs. 

Anaphothrips striata FERNALD and Hixps, Bull. 67, Mass. Agr. Exp. Sta., 1900, 
pp. 3-9, pl. 1, figs. 1-6. 
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Female.—Leneth 1.3 mm. (1 to 1.6 mm.); width of mesothorax 0.25 
mm. (0.23 to 0.26 mm.). General color yellow, with more or less dusky 
or brownish shading upon some parts. 

Head very slightly wider than long, rounded in front; cheeks straight 
and parallel; surface back of eyes faintly striated; head vellow with 
brown posterior border, without long spines. Eyes small, rounded, 
black or very deep purplish red; ocelli subapproximate, yellow, with 
orange-red margins. Mouth cone moderately sharp, and very promi- 
nently tipped with black; maxillary palpi three segmented. Antenne 
approximate, about twice as lone as head, eight segmented, though 

Boc. D. М. Yol. xxvi—02 11 
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apparently nine «eemented, owing to the division of the sixth seg 


ment by an oblique suture at about three-fourths its length. Rela. 


Ive AO : ` 00 ` SN! 
tive leneths of segments 
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Seoments one and two rounded; three to six fusiform, One is pale} 
um ا‎ white; two light brown; three hehter than two; three to six 
shading gradually to dark brown, almost black; spines pale and not 
CONSPICUOUS. 

Prothorax but slightly longer and a little wider than the head 
sides rounded slightly and without prominent spines. — Mesothoraa 
much wider than prothorax; fore angles obtusely rounded.. Meta- 
thorax quite smoothly joined with mesothorax and tapering gradually 
to base of abdomen. Wings usually present in summer generations, 
reduced to mere pads in hibernating females; when present, approxi 
mately as long as abdomen, about one-thirteenth as broad as lone and 
tapering gradually; two longitudinal veins in fore wing extending” 
from base to tip; veins quite prominent. being darker than rest о] 
wing. All veins bear a few very small, rather indistinct spines} 
fringe on fore edge well developed, being nearly half as long as pos 
terior fringe. Fore wines shaded with yellowish gray: hind wings 
newly white. Legs of medium length and size; stout spines only on 
inner side and at tip of hind Әр; legs pale yellow shaded with light 
vray or brown above on femora and tibize; and with prominent dark 
brown spot at tip of tarsi within. Pterothorax darker yellow than rest 
of body, with row of irregular dusky spots on each side close to mid 
dle. curving outwardly at both ends. 

Abdomen quite long, evlindrical, widening somewhat at first tw 
segments and tapering from eight to tip; eight to ten sharply conical 
Spines on nime and ten short and weak. but dark-colored and quiti 
conspicuous: other spines on abdomen small, pale, and indistinet 
Abdomen pale vellowz segments one to seven slightly dusky on top 
seenient ten shading to dark brown at tip. 


| 
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ved females 
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Redeseribed from six long-winged and four short-win 

Małe unknown. 

Food plants. Pou pratensis and Ренн pratense. 

і have also found genuine “silver top" upon the following list 0 
grasses at Amherst, Massachusetts, but 1 can not positively connec 
this species with all the injury: Poa serotina, P. nemoralis, DP. com 
pressa, D. aracinifeea, Р. fleteheri, P. aquatica, P. trivialis, 
casi, Agrostis alba, A. canina, 2l. stolonifera, 4A. vulgaris, Festue 
oeol, F. heterophylla, F. Чабор, F. ovina, F. duriuseola, F. rubr 
Lunicum crus-galli, P. sanguinale, Elymus striatus, E. virginicus 
Bromus erectus, Р. Hier (s, Arvena fla nesceus- вере. slgropyrum Can enn 
alrvhenatherun полесен. Loliun peremne. 
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Habitat.— Ilinois, Iowa, Maine, Massachusetts, New York, Ohio, 
Ontario. 

І have sought in vain for the males of this species, for although I 
have mounted over a thousand specimens, and have bred many more 
in bottles in the laboratory, and have taken and examined large num- 
bers of them in the tield, I have never seen any that I even suspected 
were males. А series of experiments begun in the laboratory in July 
and continued into December showed that no males are developed in 
the autumn generations. Experiments were begun the following sea- 
son by obtaining hibernating females before the weather was warm 
enough for them to move ont of doors and confining them in bottles 
in the laboratory. These became active and deposited eggs, from 
which succeeding generations developed without the appearance of 
апу males. 1 conclude, therefore, that this species is parthenogenetic, 
and reproduces without the intervention of males, at least for a series 
of generations, in this locality. 

The following descriptions are of the early stages: 

Eggs.—The eggs are reniform, and vary in length from 0.265 mm. 
to 0.33 mm. and in width from 0.085 mm. to 0.145 mm. The average 
dimensions taken from twenty-five eggs are: Length. 0.285 mm.: 
width, 0.11 mm. The color is a translucent white. Ву transmitted 
light the eggs are seen to be filled with a mass of yolk globules which 
vary considerably in size. 

Larva.—As the larva emerges from the egg it is very soft, shiny, 
and nearly white. "The eyes are purplish red in color; the appendages 
are folded closely against the ventral side of the body. The length 
soon after emergence is about 0.5 mm. and the width is about 0.1 mm. 
Body tapers from eighth segment to tip; head is nearly as wide as the 
thorax. Antenne are comparatively large, approximate at base, and 
composed of seven segments, of which the last four are closely joined 
and appear almost like a single conical segment; fourth segment 15 
larger than any other, and distinctly ringed with whorls of minute 
hairs; the second and third are indistinctly ringed; basal segment 
bears one small spine on inner side; two has four spines which are 
directed forward and one very long spine which is directed backward 
toward the head; the third bears five short spines, and the terminal 
part of the fourth and each of the following segments a number of 
spines, which are quite long and stout. Legs are stout; tarsi one 
segmented and terminated by two claws. The bladder-like expansion 
is present. Abdomen much compressed longitudinally and, except the 
tenth segment, marked with six longitudinal rows of setæ, three pairs 
to each segment. The four dorsal rows also extend forward along the 
thorax and head; tenth segment bears six-very long setee—two dorsal, 
two lateral, and two ventral. 

The full-grown larva is fusiform, about 1.2 mm. in length and about 
0.3 mm. in breadth, while the width of head is about 0.1 mm. Antenne 
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seven segmented, somewh: "t se separi т J Ко base and rather ШШ thick ` 
for their length; color darker than that of the body, often nearly 
black: segmentation bey rond fourth segment more distinet than in 
immature larva; first four segments sum in шош and third 
and fourth nearly equal in ا‎ and each as long as the first and 
second segments together; last three segments НС. smaller; fifth 
shortest. Spines arranged much as in younger stage; third segment: 
distinctly. ringed and without sete. Each segment, except last two, 
hears short spines which are slightly thickened at their ех{төшї н 
and arranged as in the young larva; spines on last two segments long , 
and acute. Integument of body roughened by transverse rows of 
clearly detined ridges. Body marked by dorsal and lateral longitudinal 
stripes of yellow which are most distinct проп thorax; dorsal stripe - 


| 
| 


widest. | 

Pupa.—lts gene ‘al form resembles that of the larva; color of legs, 
wing pads, and antenne clear white; thorax and abdomen very light 
yellow; eyes bright red. When the pupal stage is first entered the 
antenna are apparently three or four segmented, much shortened, and 
directed forward as in the larva; but after a few hours they are laid 
back upon the head and thorax. Wing sheaths short and developed 
outside of the body; legs thick and clumsy. Upon dorsal side of 
ninth segment, near posterior margin, are four prominent, stout, 
recurved, hook-like processes; abdominal sete slender and acute. 
Wing sheaths finally extend to the sixth segment and fore pair bear 
a few sinall spines. 

Life history. —Abhout 98 per cent of the adults which hibernate are 
of the short-winged form, while from 90 to 95 per cent of the tirst 
generation in the spring develop long wings, and this form predomi- 
nates until late summer, when the proportion declines, and in October 
only a small number os winged adults can be found. ‘The females 
continue to deposit eges and the young larve develop and may be 
taken from the grass upon warm fall days till snow covers the ground; 
but so far as I can find, only the adults survive the winter. Hiber- 
nating females do not appear to suffer from exposure to a temperature 
of —21° F.. and they may be brought in at any time during the winter 
by pulling a few handfuls of grass from infested fields and bringing 
it into а warm room, where the little animals will very soon become 
lively and begin to erawl Accidentally it was found that they could 
survive for several days though completely submerged in a weak solu- 
tion of potassium hydrate, and they have been found to revive after 
being frozen solid in a 2 per cent solution of the same; but so far as 
my experiments went, freezing in pure water killed them. The females 
become active very early in the spring and the development of eggs 
begins. As many as eight apparently fully developed eggs have been 
seen at one time in the body of one of these hibernated females. Ovipo- 
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sition soon begins, and lasts for from four to six weeks in many cases. 
They seem to oviposit as readily at night as in daylight. The deposi- 
tion of an egg requires about one and one-half minutes. The eggs may 
be readily scen in the leaf by holding it before a light, when they appear 
as small, lighter spots; they may be easily separated from the leaf by 
stripping off the epidermis. Тһе length of the egg stage varies from 
ten to fifteen days for the first generation to from four to seven days 
during the heat of summer. 

The length of the larval stage varies from two weeks in carly spring 
to about four days in midsummer. The mature larvie select secluded 
places in which to transform and are hard to find in the field, but it 
appears that they usually go down to the basal leaves near the root or 
into the sheaths higher up the stem. The pupal stage is longer for 
the long-winged females than for the short, in the former requiring 
four or five days in early spring, whereas the short-winged form 
requires only from two to three days at the same season. Аз the 
weather becomes warmer they transform more rapidly. The appear- 
ance of a number of winged adults early in. May marks the maturity 
of the first generation, but as the length of the period of oviposition 
exceeds the length of time required for the early stages, there is no 
distinct line between the generations out of doors after this time. 
The length of the life cycle is from about twelve to thirty days. 

Common name.—Since Professor Comstock's first mention of the 
injury done by this species of Thrips to June grass and timothy, sev- 
eral economic entomologists have referred to the niost conspicuous 
effects of its work, the dead tops of these grasses, as * Silver top" or 
“White top.” Many have questioned the agency of Thrips in produc- 
ing this injury and have ascribed it to some other suctorial insect, but 
the majority of writers are now inclined to credit Thrips with a large 
part, if not all, of this damage. As they had no means of identifying 
the little pest, they have usually referred to it as the *‘ Grass Thrips.” 
This name has been very generally used for this species and for no 
other, so far as we can learn. It therefore appears to be the gener- 
ally accepted common name. 

Есопот?е notes.—Extensive injuries to grass have been reported 
from the New England States, New York, southern Canada, Ohio, 
northern Illinois, and Iowa. Without doubt the insect causing this 
damage infests a larger territory than this, for it is so small that 
it easily escapes observation, and the damage done by it is often 
attributed to other agencies. In southern Maine, Professor Fernald 
reported (253) that by haying time one-fourth of the June grass (Joa 
pratensis) in the fields was dead and worthless. In 1837 it produced 
great injury around Emmet, Ohio, where 30 per cent of the grass was 
killed (272). In 1888 and 1889 widespread injury was reported from 
New York (291) and Ontario (322), where it appeared to work most 
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проп lawns and meadows. In Massachusetts, especially in dry sea- 
sons. its injuries are severe. it having been stated by Prof. W. Р. 
Brooks that this tiny foe does more damage to grasses here than any 
other single insect. 


Genus APTINOTHRIPS Haliday. 


Body slender. almost naked. Head longer than wide, extending 
forward in a blunt projection between the eyes. Eyes small; ocelli 
wanting. Antenne eight segmented (six segmented in A. rufus var. 
connutticornis). Maxillary palpi three segmented. Prothorax shorter 
than the head and somewhat broadened posteriorly, without long spines 
at angles. Legs short; femora plainly thickened; tibi; very slender at 
the base, the remainder unusually broad; tarsi equally broad. Wings 
entirely absent. Hairs at end of abdomen short and very slender. 

Males with two spines in middie of ninth segment above. 

Species of this genus move slowly and have no power of springing. 

І have found only the species rufus and its variety, connaticcornis, 
belonging to this genus. 


APTINOTHRIPS RUFUS (Gmelin). 


Plate V, figs. 52-54. 


“ Der rothe Blasenfuss v. GLEICHEN, das Neueste aus dem Reiche d. Pflanzen, 
PGi. pl. хуг, figs: bande. 
Thrips rufa GMELIN, Caroli а Linné Systema Nat., 1788, p. 2224. 
Thrips rufa NicRorsos, Journ. Nat. Phil., 179-, pl. vri, fig. 1. 
Thrips (.lptinothrips) rufa HALipAv, Entom. Mag., 1836, p. H5. 
Thrips ( Aptinothrips) rufa Hatipay-WALKER, Homopt. Ins. of Brit. Mus., 1852, 
р. 1105, pl. v, fgs- S11. 
Aptinothrips rufa LINDEMAN, Bull. Soe. Imp. d. Natur. d. Moscow, 1886, pp. 
319-320, fig. 11. 
Aptinothrips stylifera Твувом, Entom. Tidskrift, Arg. 15, Пай. 1-2, 1894, рр. 
41-58. 
Aptinothrips rufa UzeL, Mon. der Ord. Thysanoptera, 1895, pp. 152-154, pl. п, 
fig Los pl. voies го, 
Aptinothrips rufa Trysom, Ofv. Ak. Forh., 1896, p. 613. 
Aptinothrips rufa REUTER, Uber die Weissiihrigkeit der Wiesengriiser in Finland, 
1900. Scattered references, especially pp. 92-120. 
Aptinothrips rufa TümrEL, Die Geradflügler Mitteleuropas, 1901, p. 290. 
Female.— Length 1.22 mm. (1.06 to 1.30 mm.); width of mesothorax 
about 0.18 nim. (0.16 to 0.20 mm.). General color, entire body and 
legs clear, pale yellow; outer part of antennz, mouth parts, and tip of 
abdomen shaded with brown. Body slender and smoothly fusiform. 
Head considerably longer than broad, rounded in front; cheeks 
straight and parallel. Eyes small, black, oval, composed of few 
facets, situated at anterior angles, protruding very slightly; ocelli 
always absent. Mouth cone moderately long, not sharply pointed, 
tipped with brown-black; maxillary palpi three segmented. Antenne 
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only one and three-sevenths times ах long as the head. approximate at 
base. composed in the typical form of eight segments of following 
relative lengths: 


1 Ы, 3 2} 5 б л 28 


АТИ 5 Бре geet Ош аз 23 

Seginent опе 1s broadly rounded; two has an unusually constricted 
basal stalk. though it is broader than that of three; three to five bear 
each one quite slender sense cone on outer angle, and six has one on 
inner side beyond the middle; spines and sense cones upon all segments 
pale and inconspicuous. Antenne concolorous with head at base, but 
shading outwardly gradually to brown-black at tip. 

Prothorax slightly shorter than head and a little broader than lone; 
smooth and without spines. | Pterothorax a little broader than protho- 
rax, withont spines or traces of wings. Legs short and thick. all 
nearly equal in length, concolorous with body; tarsi tipped with brown 
within. 

Abdomen unusually long and slender, nearly three and one-half times 
as long as its greatest diameter, about twice as wide as head, nearly 
evlindrical to eighth segment, then tapering toa point at tip. No 
spines upon abdomen except around segments nine and ten; these are 
quite short and slender and stand out nearly perpendicularly to the 
surface upon which they are borne. Extreme tip of ten shaded very 
dark brown. 

tedescribed from three specimens. 

Males unknown to me. According to Haliday, they are clear vel- 
low. and the saffron-yellow spermaries show through the abdominal 
walls. The ninth abdominal segment bears two spines in the middle 
above, not far from the hind edee. 

Var. connatticornis Uzcel.— his variety agrees very closely with the 
typical form except that the antenne have only six segments; the 
relative lengths of seginents are as follows: 


e 
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The sixth, seventh, and eighth segments are grown together into one 
compact sixth segment of an elongated conical form. The abdomen 
may be a little shorter in proportion and broader. 

No males have been taken. 

This species appears to be surely cl pt. rufus Gmelin, but it is larger 
and differs in some other respects. 

hood plants. —Various grasses and in turf. 

Habitat. —England (Haliday), Russia (Lindeman), Sweden (Try bom), 
Bohemia, Germany, Helgoland (Uzel), Finland (Reuter), United States: 
Amherst, Massachusetts. 

Life history unknown. 
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Genus HELIOTHRIPsS Hata 


Body. especially the head and prothorax, with a deeply recticulated 
structure. Head broader than long, uneven, somewhat broadened 
behind. and with a sharp hump between the eyes in front. Cheeks 
not arched. contracted into saddle-shape in the middle. Eyes promi- 
nent but not protruding. Осе present. Antenne eight segmented; 
second segment of style very much longer than the first and provided 
with a short, slender hair at the tip. Maxillary palpi sometimes 
two. sometimes three segmented. Prothorax shorter than the head, 
without long spines at angles. Legs unarmed. Wings present, not 
reticulated. Fore wing broad at base, with two longitudinal veins, 
though the fore vein runs very near to and sometimes fuses with the 
ONE veins set with slender spines; fore fringe, in some species, very 
weak and sparse, and when this is the case the costal spines are very 
strongly developed. Anal spines weak and light. 

The characters of this genus have been extended to include these 


Species 
SYNOPSIS OF SPECIES. 

(All tibiæ yellow ......-..-.--.---------------=зяя ял ШОО О ШШШ ШО 2 
{Middle and bind tibie brown -..----------------- НОННИ 3 
» JAntennie nearly three times as long аз head ....2... ни femoralis (p. 172) 
> |Antenne only about twice as long as hean 0 hemorrhoidalis (p. 168) 
Antenne two and one-half times as long as head; segments three and four modio- 
liform. Maxillary palpi three sanented кт өя fasciatus (p. 174) 
^" |Antann:;e twice as long as head; segments three and four fusiform. Maxillary 
| palpi'twosegmentel .....2..... 1 fasciapennis (p. 171) 


HELIOTHRIPS HAEMORRHOIDALIS (Bouché). 


Thrips haemorrhoidalis DboucuE, Schidl. Garten-Insecten, 1833, p. 42. 

Heliothrips adonidum 1IALIDAY, Entoni. Mag., III, 1836, p. 443. 

Heliothrips haemorrhoidalis BuRMEISTER, Handb. d. Entomologie, II, 1838, p. 412. 

Heliothrips haemorrhoidalis BunwEISTER, Genera Insectorum, colored illustration, 
1858. 

Heliothrips haemorrhoidalis AMyor and SERVILLE, Ins. Hemipt., 1843, p. 641. 

Heliothrips haemorrhoidalis HALIDAY, Walker, Homopt. Ins. Brit. Mus., 1852, p. 
1002 pki, fiv. 13. 

Heliothrips haemorrhoidalis Невсев, Fünfte Fortsetzung. Sitzungsb. Kais. акаа. 
Wiss., Wien, IX, 1852, p. 473, pl. хуп; separate, Wien, Gerold, 1852, VIII, 
pp. 9-4. 

Thrips haemorrhoidalis Brent, Stett. Ent. Zeit., 1855, pp. 313-315. Reprinted 
from Abhandl. d. Zurich Gartenbau-Gesell., ПІ, pp. 260-261. 

Heliothrips haemorrhoidalis Low, Verhandl. d. К. k. zool.-bot. Gesellsch., Wien, 
AVI I867, p. 747. 

Heliothrips haemorrhoidalis Boispuvar, Ent. Hortic., 1867, pp. 233-235, fig. 32. 

Heliothrips haemorrhoidalis PACKARD, 17th Ann. Rept. Mass. Bd. Agr., 1870, p. 
263, pl. 1, fig. 2; Injurious Ins. new and little known, p. Si 

Phrips adonidum Coox, За Ann. Rept. Pom. Soe. Mich., 1873-74, 1874, p. 501. 


Heliothrips haemorrhoidalis PACKARD, Half Hours with Ins., 1881, pp. 118-119, 
fig. 86. 
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Heliothrips haemorrhoidalis PERGANDE, Psyche, ИІ, 1882, p. 381. 

Heliothrips LEFEVRE, Ent., XV, 1882, p. 240. 

Thrips haemorrhoidalis Frič, Prirodopis zivocisstva, 1882, p. 113. 

IHeliothrips haemorrhoidalis LINTNER, 2d Rept. Ins. N. Y., 1885, pp. 29,31, 38, 56. 

IHoeliothrips haemorrhoidalis , Bull. Soc. Ent. Belgique, ХХІХ, 1885, p. LXX. 

Ileliothrips «donidum CAMERON, Trans. Nat. Hist. Soc. Glasgow (new ser.), | 
1886, p. 301. 

Ieliothrips haemorrhoidalis T 4nar0Nr-TozzgTT1, Cronaca. entomologica dell auno, 
557, (1888), р. & (7). 

Heliothrips haemorrhoidalis JORDAN, Zeit. f. Wissens. Zool., XLVII, 1888, pp. 541- 
DEU. pls, XXXVI-XXXVIII. 

IHeliothrips haemorrhoidalis REUTER, Meddal. af. Soc. Fauna Flora Fenn., ХҮП, 

1891, pp. 164-16. 

Heliothrips haemorrhoidalis UzeL, Mon. d. Ord. Thysanopt., 1895, pp. 168-170, 
pl. vr, figs. 90-92. 

Thrips (Heliothrips) haemorrhoidalis FRANK, Die tierparasitiren Krankheiten der 
Pflanzen, 1896, p. 134. 

Heliothrips haemorrhoidalis Burra, Riv. Patol. Veget., VII, No. 1—1, pp. 94-108; 
continued, VII, Nos. 5-8, 1898, pp. 129-135, 136-142. 

Heliothrips haemorrhoidatis TüurEL, Die Geradflügler Mitteleuropas, 1901, p. 290. 
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female.—Leneth 1.23 mm. (1.12 to 1.39 mm.); width of mesothorax 
0.30 min. (0.25 to 0.35 mm.). Color of head and thorax dark brown; 
abdomen yellowish brown, fading at tip to brownish yellow. Entire 
body and legs showing reticulating chitinous thickenings, which are 
heaviest upon the head, thorax, and anterior sides of abdomen. Head 
one-fourth wider than long, outline very irregular and rough; cheeks 
slightly concaved, narrowed abruptly near posterior edge into a short 
neck; anterior margin strongly arcuate; dorsal surface of head bears 
а few small spines, the bases of which appear like small air bubbles 
in the angles of reticulations; frons reticulated. Eyes protruding 
considerably, strongly pustulated; three ocelli situated on sides of an 
elevation between the eyes, separated considerably from margins of 
eyes, pale yellowish, very faintly or not at all margined inwardly by 
erescentic pigmentation. Mouth cone short, blunt, not reticulated; 
maxillary palpi three segmented, second segment longest; labial palpi 
short. Antenne twice as Jong as head; relative lengths of segments 

as follows: 
2 8 +4 5 6 
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Second segment thickest, others very slender, especially peduncle 
and basal half of three; seventis nearly cylindrical, narrow, no thicker 
than bases of four and five; eight is very slender, tapering slightly. 
and bearing a single very slender bristle at its tip. Color of one and 
two light brownish yellow; three, four, and tive clear pale yellowish; 
six abruptly brown, yellowish in basal third; seven aud eight отау. 
"pines upon antennal segments pale and inconspicuons, three especially 
long ones being situated one each upon the outer angles of three and 
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four and the inner angle of хіх: segments three to five faint 
annulated. 

Prothorax transverse. only about three-fourths as long as head, but 
nearly twice ах wide as long, rounded at the angles; sides slightly con? 
caved. bearing a few small spines, of which only the bright bases are 
usually visible; reticulation heavy, but interrupted across the middle, 
Mesothorax one and one-fourth times as wide as the prothorax} 
reticulation upon mesonotum quite heavy, regular upon anterior half, 
upon posterior half elongated toward a deep incision in the hind 
marein of the plate, the longitudinal thickening becoming weaker, 
Metanotum prominent, triangular, stronely reticulated. Wines very 
slender, not nearly reaching to tip of abdomen, broadened abruptly at 
рахе Го: more than twice their diameter at middle: only one distinct 
loneitudinal vein, and this sends off a short oblique branch to costal 
vein. Anterior fringe very short and sparse; posterior quite long and 
heavy; no prominent spines upon veins. Legs rather short and thick; 
pale yellowish, except соха brownish: first and second pairs about 
equally long; hind pair a little longer; all legs reticulated. 

Abdomen elongate-ovate, pointed at tip: dorsum reticulated: seg- 
ments two to eight with irregular transverse brown line near front 
edge of each. Spines upon abdomen mostly small and indistinct; most 
prominent ones situated upon middle of dorsum of segments two to 
eight, close to median line; these gradually increase in size posteriorly; 
anal spines short and weak. Color of abdomen varies from brownish 
yellow to dark brown; last two segments usually much lighter but less 
variable in color than rest of abdomen, being regularly brownish yel- 
low tipped with dark brown. 

ltedescribed from eight females. 

Male unknown. 

In Germany this species is called °“ Black Fly.” 

hood plants. —Aspidinm, azaleas, Croton, dahlias, ferns, Liliaees, 
Pellea hastata, Phlow, pinks, verbenas, vines, ete. 

Habitat.— England (Walker, Cameron), Germany (Bouché, Bur- 
meister, Dreint, Jordan, Bohls), Vienna (Heeger, Löw), Finland (Кеп 
ter), United States: District of Columbia, Iowa, Massachusetts, 
Michigan. 

Life history unknown. | 

In his original description Bouché states that he believes the native 
land of this species is America. In both countries, however, it has 
been found almost entirely confined to greenhouses and feeding upon | 
greenhouse plants. 

It has been very injurious in some places. Packard calls it **one of | 
our greatest pests 1n hothouses," and Cook records it as ‘опе of the 
worst pests around Detroit, at Adrian, and in the southern counties” 
of Michigan. 
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HELIOTHRIPS FASCIAPENNIS, new species. 
Plate VI, figs. 58-61. 


Female.—Leneth 0.92 mm. (0.90 to 0.94 mm.): width of mesothorax 
0.22 mm. (0.22 and 0.23 mni). General color yellowish brown or 
dark brown. Head, thorax, and legs distinetly but not deeply 
reticulated. 

Head about one and one-third times as wide as long; form rather 
rectangular; front margin depressed at insertion of antennie; cheeks 
nearly straight. Eyes dark, quite large, prominent but hardly pro- 
truding, margins lighter; ocelli present, approximate, pale vellow 
with dark crescentie margins, well removed from eyes. Maxillary 
palpi small, two segmented. Antenne eight segmented, twice as 
long as head: relative lengths of segments: 


EE S + 6 т 
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Segment one much narrower than two and almost spherical; two is 
thickest segment and but little longer than thick; three and four fusi- 
form; five clavate; six and seven together of same form as five only 
inverted; eight very slender and terminated by an equally long hair. 
Segments one and two, outer half of five, six, seven, and eight brown; 
three, four, and basal half of five pale yellow. Spines on three, four, 
and five long, dark, and prominent; color around bases of those on 
three and four brownish. 

Prothorax as long as head and less than twice as wide as long: sides 
rounded slightly and diverging somewhat posteriorly; without prom- 
inent spines at angles; concolorous with head and reticulation of about 
same depth. Mesothorax somewhat wider than prothorax; anterior 
edge about straight and angles nearly right angular; membrane yellow; 
plates brown. Wings long, overreaching the abdomen; fore wing 
quite slender beyond basal fourth at which point the hind longitudinal 
vein branehes from the fore vein; width in middle about one-tifteenth 
its length; both veins run close to edges of the wing, the fore one 
becoming fused with the costa while the hind one remains distinet. 
Internal veins set with few short spines; costa set with stout spines 
but without fringe except for slight vestiges along the middle; hind 
fringe long, dark, and wavy. Wing dark brown crossed with three 
hands of white as follows: At one-fifth, three-fifths, and four-fifths its 
length; outer part of scale also white; the brown area at the tip is 
confined to edge on border around last fifth, the middle here being 
grayish and in continuation of the last white band. Legs fairly stout 
but not thickened, weakly reticulated; femora yellowish brown to 
dark brown; front pair lightest and yellow at tips; fore tibiw yellow 
shaded with brown around middle; the other tibi: brown, yellow at 
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tips; all tarsi pale yellow with brown shading at bases of bladders; 
spines weak and light colored; hind соха large, approximate, and 
about twice as long as wide. 

Abdomen elongated ovoid, about twice as long as wide; width of 
segments gradually increasing up to the fourth, then decreasing grad- 
ually to (ip; ereatest width equal to about twice that of head; dark 
line across segments one to eight irregular, conspicuous only on the 
lighter specimen; that on segment one curving forward greatly in 
middle. Surface of abdomen very faintly reticulated, but this is not 
visible on darker specimen; spines on last two segments short and 
fine; color yellowish brown to dark brown, lightest along middle. 

Described from two females. 

Cotype.—Cat. No. 6330, U.S. N. M 

Male unknown. 

Food plants. —Taken on grass. 

Habitat. — Amherst, Massachusetts. 

HELIOTHRIPS FEMORALIS Reuter. 
Plate V, figs. 55, 56; Plate VI, fip. 57. 
Heliothrips femoralis REUTER, Meddel. af. Societas pro Fauna et Flora Fennica, 
XVII, 1891, p. 166. 
Heliothrips cestri PERGANDE, Ins. Life, VII, No. 5, 1895, pp. 390-391. 
Heliothrips femoralis UzeL, Mon. d. ord. Thysanoptera, 1895, p. 170. 
Heliothrips femoralis DERGROTH, Ann. Soc. Ent. Belgique, XL, 1896, Pt. 2, p. 67. 
fvmale.—Length 1.3 mm. (1.12 to 1.5 mm.); width of mesothorax 
about one-fourth the body length. General color dark brown to yel- 
lowish brown, lighter at extremities. Entire surface of body weakly 
but plainly reticulated. 

Head two-thirds as long as broad, widest in front; anterior margin 
depressed at insertion of antenne; vertex carinated; bases of antenna 
separated by a prominence as high and nearly as wide as the first 
antennal segment; two transverse wrinkles near back of head more 
prominent than the others; behind the anterior one of these two the 
longitudinal parts of the retieulations become very faint; spines upon 
head scattering and small. Eyes quite large, protruding anteriorly, 
coursely granulated; eyes and margins of ocelli bright, dark red by 
reflected light; ocelli placed on sides and front of a distinct elevation 
on top of head between eyes. Head light brown with light yellowish ` 
longitudinal stripe on each side between eye and ocelli. Maxillary 
palpi three segmented, short, small; labial palpi minnte. Antenne 
cight segmented, slender, nearly three times as long as head; relative 
lengths of seements as follows: 


1 2 з M Doo 
5 55 166 122 11 86 £3 10.5 
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Segment one cylindrical, three-fourths as broad as two, which is 
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barrel-shaped and annulated; remaining segments narrower than these 
two and more elongated; three and four fusiform: seven and eight 
nearly cylindrical; cight very slender; one, two, and three nearly 
concolorous, light yellow with tinge of gray or brown on one and 
two: four and five light yellow in basal half, shading to light brown on 
apical half: six, seven, and eight uniformly chocolate brown; segments 
two to five annulated:; spines slender, light colored. 

Prothorax transverse, about one-fifth wider than the head, twice as 
wide ах long and shorter than the head; sides rounded; without eon- 
spicuously large spines. Mesothorax about one and two-thirds times 
as wide ах the head; anterior angles prominent; mesonotum with deep 
incision on posterior Margin; metanotum with four spines standing in 
а square near its center. Wines present, long, about one sixteenth 
as broad as long; fore wings broadened at base, with two longitudinal 
veins, the second branching from the first not far from the base of 
the wing. Spines upon veins of fore wing stout, dark colored, and 
set at uniform distances; costa bears seventeen to twenty, fore vein 
fourteen to seventeen, hind vein ten to thirteen, scale three to five 
besides pair at its tip; spines on basal fourth of wing are light colored, 
smaller and much less eonspicuous; anterior fringe on both wings 
fairly long and stout; posterior fringe long, slender, and dark colored. 
Wings grayish brown to dark gray, lighter between the longitudinal 
veins; three nearly white cross bands; one across base before branch- 
ing of veins, another at three-fourths the length of wing and the third 
асгохх the tip. Legs: All tibie, tarsi, and fore femora yellow; mid- 
dle and hind femora dark brown, yellow only at ends; spines upon 
legs small and inconspicuous except ten to twelve on inner side of 
hind tibi». 

Abdomen broadly ovoid, conical at tip, twice as wide as head; ovi- 
positor long and slender; tenth segment split open above: seements 
two to eight with dark cross line near anterior edge. Two or three 
spines on sides of each segment from two to eight, not conspicuous; 
anal spines weak. Color of abdomen yellowish brown to dark brown; 
last two segments much more yellow, but shadiug to brown at poste- 
rior edges. 

This species has the power of springing. 

No males found. 

hood plants.—Amarillis sp., Aralia, Arum, Cestrum | nocturnum, 
Chrysanthemum, Crinum, cucumber, Dracaena spp., Lucharis grandi- 
flora, Ficus elastica, F. grandiflora, Gardenia, Gossypium, Hydrangea, 
Mina lobata, moontlower. Pandanus, Phoenix, Richardia ucthiopica, 
tomato, Pts. 

Habitat. —Helsingfors, Finland (Reuter), United States: District of 
Columbia; Amherst, Massachusetts. 

Life history unknown. 
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HELIOTHRIPS FASCIATUS Pergande. 
Heliothrips fasciata PEgaANDE, Ins. Life, VII, No. 5, 1895, pp. 391-392. 


Female Лоте 1 mm.; width of mesothorax 0.29 mmn. Body 
faintly reticulated. General color dark brown. 

Head about two-thirds as long as wide; cheeks straight; anterior 
margin depressed at insertion of antenne: color uniformly brown, 
Eyes small, blaek, not protruding; ocelli pale yellowish margined 
with reddish. Mouth eone moderately long; maxillary palpi slender, 
three segmented. Antenne two and one-half times as long as head, 
eight segmented; bases separated by low elevation; relative lengths of 
segments: 

lh] — Sad DO 6 ac 
5 w 13 11 3595 ООС 


Seement one rounded, wider than long; two is broadest, constricted 
abruptly at base, broad at outer end; three and four are of similar 
shape: modioliform (uniformly constricted at each end with median 
enlargement regular); outer end of five is quite broadly cut off; six 
is abruptly constricted at base, outer half tapering gradually: seven 
nearly cylindrical; eight tapers gradually and bears one very long, 
slender hair at tip nearly as long as segment itself. One and two 
uniformly brown, concolorous with head: three and four with light 
brownish ring around middle of enlargements; remainder pale yellow- 
ish, as is also basal half of five; rest of antenna brown; spines around 
middle of segments three and four and near end of five are long, 
dark, and conspicuous. 

Prothorax fully twice as wide as long, slightly wider at posterior 
edge than at anterior, without conspicuous spines, colored like head. 
Mesothorax widest at posterior edge; sides curving gradually inward 
to anterior edge.  Metathorax as wide at front edge as mesothorax. 
is at hind edge, and its sides curve gradually to base of abdomen, so 
pterothorax appears smoothly rounded. Wings present, extending to 
tip of abdomen, slender except where broadened at base; two longi- 
tudinal veins, the second branching from the first near the broadened 
base; the fore vein then inclines toward the eostal and runs contignous 
with it to tip of wing: the hind vein runs close to hind edge, but is dis- 
tinct. Costal spines twenty in number, very large and stout, much 
longer than the very weak fringe; fore vein bears four stout spines at 
basal third and two not far from tip; hind vein bears five moderately 
long spines; posterior fringes dark, heavy, and wavy. Wings отау 
ish brown, darkest over veins; fore wings at base and a rather broad 
band at three-fourths their length transparently white, darkest brown | 
around the outer shaded portion. Legs of medium length; femora 
and ubie dark brown except around outer ends of femora, and both 


| 
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extremities of Ор pale yellowish; tarsi also yellowish, brownish 
around tips; legs bearing quite a number of inconspicuous spines: 
hind tibi: alone bearing stout spines at their tips. 

Abdomen broadly ovate, pointed at tip, wider than thorax. Color 
dark brown, somewhat lighter on last two segments. Anal spines 
weak, especially on last two segments; the few spines on sides of seg- 
ments two to eight are inconspicuous. 

Redescribed from one specimen at U. 5. Department of Agriculture, 
Division of Entomology. 

Male not known. 

Food plants. —Orange leaf infested with /4Ispedeotuseurantiz. (Prob- 
ably not feeding on scale.) 

Habitat. —Yuba County, California. 

Life history unknown. 





Genus PARTHENOTHRIPS Uzel. 


The body, principally the head and prothorax. with deeply reticu- 
lated structure. Head broader than long, with a hump in front between 
the eyes; cheeks swollen, constricted into a short neck at hind edge. 
Eyes protruding; ocelli present. Antenne seven segmented, very 
slender except the first two segments; style one segmented, hair-like, 
as long as the sixth segment and bearing a slender hair of equal length 
at the tip. Upon the third to the sixth segments, separated from each 
other. there are always two sense cones. Maxillary palpi two seg- 
mented, the second segment being distinctly longer than the first. 
Prothorax plainty shorter than the head, uneven, broadened posteri- 
orly, with one long spine upon each hind angle. | Legs unarmed. 
Wings very broad and long, so that they reach beyond the end of the 
abdomen. The fore wings have the form of a ^ cake-knife;" their sur- 
face is reticulated and there appears to be only one longitudinal vein 
and à very strongly developed ring vein. The vein arising from the 
base of the wing bends forward at the first fourth of the length of the 
wing and unites with the unusually strong ring vein from that point, 
while the hind vein, branching from the main vein at this point, bends 
toward the hind edge of the wing and runs parallel to it, but remains 
distinct. The fore fringe has disappeared and its place is taken by the 
stout costal spines. The hind vein is set with stout spines at regular 
intervals. Beyond the first fourth the wing is somewhat narrower 
than at the basal fourth. The front edge is nearly straight and the hind 
edge bending forward unites with it to form a sharp point. The last 
two abdominal segments are distinctly narrowed in the females. The 
spines at the end of the abdomen are weak and light. "The species 
belonging here have the power of springing. | 

I have found only the species dracaenæ of this genus, 
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PARTHENOTHRIPS DRACAEN Z (Heeger). 
Plate VI, figs. 62-65. 

Heliothrips dracene WEEGER, Sitzungsb. d. math.-naturw. Classed. kais. Akad. d, 
Wissenseh., Wien, XIV, December, 1854., p. 365. Separata. Beitrage zur 
Naturgeschichte d. Insecten Osterreichs, pp. 3-7. 

Thrips dracene REGEL, Bull. phys.-mathem. Acad. Sciences, St. Petersburg, 
XV], 1858, pp. 333-336; Melang biolog., IT, 6, pp. 628-653. 

Heliothrips dracwne у. FRAVENFELD, Verhandl. d. k. k. zool.-bot. Gesellseh., 
ХҮН, Zool. Miseellen, ХПІ, 1867, pp. 793-801. 

Heliothrips dracene PERGANDE, Psyche, ПІ, 1882, p. 581. 

Parthenothrips dracienie JonpaAN, Zeit. f. Wiss. Zool., XLVII, 1888, pp. 541-620 
( Biological part). 

Parthenothrips draczne REUTER, Meddel af. Soc. Fauna et Flora Fennica, ХУП, 
1891, p. 166. Е 

Hetiothrips dracenev Ткувом, Entom. Tidskrift, 15 Arg., Най 1-2, 1893, рр. 
56-58. 

Parthenothrips dracene UzEL, Mon. d. Ord. Thysanopt., 1895, pp. 171-173, pl. п, 
figs. 12-14; pl. ут, fig. ӨӨ. 

Parthenothrips dracene TünreEL, Die Geradflügler Mitteleuropas, 1901, p. 291. 

Female,—Leneth about 1.15 mm.; width of mesothorax about 
0.28 mm. General color dusky yellow. more or less strongly shaded 
with brown, espeeially upon the abdomen. Head, thorax, and wings 
covered with more or less clearly defined retieulating ridges. 

Head widest in front through the eves, four-fifths as wide as length; 
eeneral shape quadrangular above, though front margin is somewhat 
elevated in middle; heavily reticnlated; cheeks straight, but abruptly 
constricted at hind edge. neck-like; color quite uniform brownish yel- 
low. Eves black, very stronely protruding at fore angles; a slight 
depression surrounds each eye; ocelli small, approximate, with dark 
red margins contiguous, situated upon a slight elevation between the 
eyes and well removed from them. Maxillary palpi two segmented, 
the second segment being longer and more slender than the first. 
Antenne seven segmented, very slender beyond second segment, 
about two and one-half times as long as the head; relative lengths of 
segments: 
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Segment one nearly spherical, fully as long as broad, narrower than 
two, which is thickest; three to six subequal in thickness and about 
one-half the diameter of two, faintly ringed; seven very slender and 
bearing at its tip a still more slender spine, which may be nearly as long 
ах the segment. Segments one and two slightly more dusky yellow 
than three to five: five is shaded with brown at its tip: six and seven 
brown or gray-brown. 

Prothorax transverse. fully twiee as wide as long and about two- 
thirds as long as the head, wider behind than in front; sides somewhat 
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rounded: surface reticulated like head and concolorous with it: one 
stout spine at each hind angle. Pterothorax on dorsal line only two- 
thirds as long as wide. one and one-fourth times as wide as prothovax: 
metathorax nearly ах wide as mesothorax; color of pterothorax some- 
what more yellow than head and prothorax; niesonotal plate deeply 
incised in middle behind; reticulations converging to anterior end of 
this incision. Wings very long and about one-tenth as broad. over- 
reaching the abdomen considerably: forni and venation unique: fore 
Wings somewhat longer and abont one and one-half times as broad as 
the hind wings: their front edge runs straight clear to the tip: the 
hind edge runs nearly parallel to it till near the end, where it curves 
forward to join the fore edve at the tip; the entire wing is bounded 
by one very heavy ring vein. There appears to be only one longi- 
tudinal vein; this at about basal fourth of wing curves forward to the 
costal vein, which it joins;* then it curves backward and runs parallel 
with and quite elose to the hind edge till it joins the ring vein before 
the tip. Тһе eosta bears no fringe, but is set with munerons stout 
spines as is also the longitudinal vein; hind edge bears a double fringe 
of long hairs; surface of fore wing shows faint reticulation. There 
are three rather faint brown spots on fore edge, the darkest being 
where the fore vein joins the costa, and one longer spot on hind edge; 
spines standing in these spots are much darker than the others. Legs 
concolorous with body. finely reticulated; hind сох approximate: 
fore femora brownish yellow, the others brown, yellowish at extremi- 
ties; tibie and tarsi concolorous with second segment of antenna; 
tarsi tipped with dark brown; spines very weak and light colored. 

Abdomen distinctly wider than thorax and broadly joined to it; 
about twice as long as broad, ovoid, pointed at tip: general color 
brown or yellowish brown; last three segments yellow; sometimes 
the sides of each segment are much more yellow than its brown central 
area; anterior edge of segment one is curved forward very abruptly 
in the middle forming a rounded apex to the dorsal plate; prominent 
dark stripe on anterior edges of three to seven; anal spines weak and 
light. 

Redeseribed from five females taken in Amherst, Massachusetts, on 
Кенге and eus. I have no male, but Heeger says: 

Male.—The abdomen in males is distinctly more slender than in 
females; is yellow-brown, thinly chitinized; about twice as long as the 
meso and metathorax together; almost cylindrical, with tapering anal 
extremity: naked, set with some long bristles only at the hinder edge 
of the last three abdominal segments. 

Food plants.—Dracena, Ficus elastica, Kentia balinorina. 








€I believe that the fore vein coincides with the costa! from the spot where they 
join, the cross vein being more apparent than real, and that the yein which runs 
parallel with and close to the hind edge is really the hind vein. 


Proc. N. M. yol. xxvi—02 12 
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Habitat.---Nienna (Heeger, v. Frauenfeld), Finland (Reuter), St. 
Petersburge (Regel), Germany (Jordan, Bohls), Bohemia (Uzel), United 
States: Washington, Distriet of Columbia; Amherst, Massachusetts. 

The early stages are described as follows: 

ae AW. eves are nearly membranous, greenish white, elongate- 
ovate, 1, long, half as broad. | 

Larra.—Larvie ате milky white. nearly cylindrical; only the Ја 
three abdominal segments taper gradually to a blunt point; they are | 
about 14” long, 3 as thick. The bead is inverted сопіса], a little more | 
slender but noticeably longer than the breadth of the abdomen; mouth - 
parts are thin, horuy, yellowish, pointed, snout-like. | Eyes are on the © 
sides of the head, circular, not raised; relatively large and clear redi 
The antenne are thread-like, white with gray points, five segmented, 
somewhat longer than the head; first three segments small, cup-shaped, | 
of equal size: fourth, spindle-shaped, about as long as first three 
together; fifth. is gray, conical, very pointed, somewhat longer than 
the fourth. 

The thorax is somewhat longer than the antenn:, swollen, tlat 
beneath; prothorax ix rounded-triangular, somewhat shorter than the 
pterothorax, the segments of which are grown together, and are 
elonvated-rectangular aud ronnded. The legs are close together, with 
very large eoxie; nearly ах long as the antenne; middle pair noticea- 
bly shortest, hind pair longest; femora shorter and thicker than tibie, 
which are cylindrical; tarsi very short. indistinctly two segmented. 

Abdomen spindle-shaped, nearly as broad and somewhat more than 
twice as long as the entire thorax; the nine segments are hardly per- 
ceptibly marked, equaliy long and set at sides with single. knobbed _ 
hairs. 

Nymph or рири. Те nymphs in the last days before their trans- 
formation are whitish, fusiform; their eyes are raised, round, and 
red; antenne indistinctly eight segmented, laid back over the head 
near one another; wing sheaths lying at the sides of the abdomen, 
slender, bottle-shaped, reaching to the fore edge of the sixth segment 
and set with many transparent, white hairs, as 1s also the spindle- 
shaped abdomen; the hind edge of the next to the last and the end of 
the last segment set with single, knobbed hairs. 


Genus THRIPS Linnzus. 


| 
| 
! 
| 

Ocelli present. Antenne seven segmented (style one segmented). 
Maxillary palpi three segmented. Prothorax regularly some win 
longer than the head; two long spines always present upon its pos- 
terior angles. Fore legs usually unarmed. Wings usually present, 
inoderately broad, with fore fringe developed and veins set with short 
Spilnes, 


lhe species belonging here have the power of springing. 
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Although this 15 the largest genus of the order. I have here found 
but two species which I can place in it. These two may be easily 
distinguished by their colors. 








Head brown, thorax reddish brown, abdomen yellow or gray-brown.perplerus( p. 184). 
Color uniformly light yellowish varying to brownish vellow......... tabaci (p. 179). 


THRIPS TABACI Lindeman. 
ONION THRIPS. 
Plate VII, figs. 69-71. 


? Limothrips tritici PACKARD, 2d Ann. Rept. Ins. of Mass., 1872, pp. 5-8, 2 figs.; 
19th Ann. Rept. есу. Mass. Bd. Agr. for 1871, pp. 333-336, 2 figs.; reprinted 
in 9th Ann. Rept. С. 8. Geol. Geog. Surv. Territories for 1875, pp. 742-744, 
pl. „хуп, figs. 3-5. 

Thrips on onion plants, Smiprey, Bull. 10, Miscell. Information Roy. Gardens, 
LSD 16. 

Thrips tabaci LINDEMAN, Die schádliehsten Insekten des Tabak in Bessarabien, 
1888, p. 15, 61-75. 

Thrips sp. TUAXTER, Ann. Rept. Conn. Exp. Sta. for 1889, 1889, p. 180. 

Thrips sp. RiLEgv-Mowanp, Insect Life, III, 1891, p. 301. 

Thrips tabaci Rirzema Bos, Tierische Schädlinge und Nützlinge, 1891, pp. 577, 
978, 

Thrips tabaci TARGIONI-TOZZETTI, Animal ed Insetti del Tobaeco in Erbal del 
Tobacco Seeco, 1891, pp. 222-224. | 

ШО рз sp. LEiNTNER, Count. Gent., LVH, Oct. 27, 1892, p. S09; Abstract in 9th 
Rept. Ins. N. Y., p. 445. 

Limothrips sp. BAKER, Amer. Florist, VIT, 1892, p. 168, fig. 

dips за ? GILLETTE, Ann. Rept. Col. Exp. Sta. for 1892, 1892, p. 36. 

Thrips on onions, WEBsTER, Ins. Life, V, 1892, p. 127. 

Thrips striatus GILLETTE, Bull. 24, Col. Exp. Sta., 1898, pp. 13-15, figs. 11, 12. 

Thrips striatus Rirgv-Mowanp, Ins. Life, VI, 1893, pp. 4-5, 343. 

Thrips striutus ? GILLETTE, 5th Ann. Rept. Col. Agr. Exp. Sta. for 1892, 1893, 
p. 36; 6th Ann. Rept. Col. Agr. Exp. Sta. for 1893, p. 55. 

Onion Thrips, SurrH, Ann. Rept. N. J. Agr. Col. Exp. Sta. for 1895, 1894, p. 441. 

Limothrips tritici WEBsTER, Ins. Life, VII, 1894, p. 206. 

Thrips allu SIRRINE and Lowe, Bull. 83, N.S., N. Y. Agr. Exp. Sta., 1894, pp. 
680-683, pl. п. 

Thrips allii WEBSTER, Ohio Farmer, Aug. 2, 1894, p. 97; Aug. 23, 1894, р. 157; 
mov. т, 1894, p. 373. 

Thrips allii SIRRIXE and Lowe, 13th Ann. Rept. N. Y. Exp. Sta. for 1894, 1895, 
pp. 758-760, pl. 

Thrips allt OsBorx-Ma iy, Bull. 27, Iowa Agr. Exp. Sta.,1895, pp. 139-142. 

Thrips tabaci PERGANDE, Ins. Life, VII, 1895, pp. 892-395. 

Limothrips tritici WEBSTER, Bull. 58, Ohio Agr. Exp. Sta., 1895, pp. xxxiii- 
ES xn fic. 3; also in Ins, Life, VII, 1895, p. 206. 

Thrips communis UzEgL, Mon. d. Ord. Thysanoptera, 1895, pp. 176-179, pl. ут, 
fig. 100. 

Thrips tabaci UzeL, Mon. d. Ord. Thysanoptera, 1895, p. 447. 

Thrips tabaci SLINGERLAND, Rural New Yorker, LV, 1896, p. 561. 

Thrips tabaci FRANK, Die tierparasitiren Krankheiten der Pflanzen, 1896, 
p. 194. 

? Thrips sp. near tabaci Davis, Special Bull. 2, Mich. Agr. Exp. Sta., 1896, p. 13. 
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? Thrips on cabbages, SMITI, Economic Ent., 1896, p- 102: 

? Thrips on cucumber, BRITTON, 20th Rept. Conn. Exp. Sta. for 1896, 1897. 

Thrips tabaci BIRRIN», 15th Ann. Rept. N. Y. St. Exp. Sta. for 1896, 1897, pig 
612-615. 

Onion Thrips, PiggiNE, Bull. 115, N. Y. Exp. Sta; TE 

Onion Thrips, SLINGERLAND, Rural New Yorker, May 8, 1897, p. 309. 

Thrips tabaci LINTNER, 5156 Ann. Rept. N. Y. St. Mus. Nat. Hist., 1808, р. ЗО 
Separata, 13th Rept. Inj. Ins. N. X, 1898, Pp 

Thrips striatus GILLETTE, Bull. 47, Col. Exp. Sta., 1*8, p. 44. 

Thrips tabaci QUAINTANCE, Bull. 46, Fla. Agr. Exp. Sta., 1898, pp. 103-114, ЋЕ 
10-12. 

Thrips tabaci Mowsgp, Yearbook, U. А, Dept. Agr. for 1898, 1899, pp. 142, 14923 
пиг. 

Thrips tabaci Perrir, Bull. 175, Mich. Exp. Sta., 1899, pp. 943—945, figs. 1, 2. 

Thrips tabaci QUAINTANCE, Bull. 20, N. S., U. S. Dept. Agr., p. 59. Remedies, уай 
ous authors, 1899, p. 60. 

Thrips tabaci WEBsTER-MALLY, Bull. 20, N. S., U. S. Dept. Agr., 1899, pp. 67-70; 

Thrips in Greenhouses, FRRNALD-IIMXDS, Bull. 67, Mass. Exp. Sta., 1900, pp. 9-12. | 

Thrips communis TUMPEL, Die Geradflügler Mitteleuropas, 1901, p. 293. 

Thrips tabaci GARMAN, Bull. 91, Kentucky Exp. Sta., 1901, pp. 42-45. | 

Thrips tabaci WEBsTER, Journ. Columbus Hort. Soe., XVI, 1901, No. 3, 7 pps 
4 figs. 

Thrips tabaci VYixvs, Proc. 17th. Ann. Conv. Soc. Amer. Florists, 1901, pp. 90-92, 


Fonale.—Length about 1.1 mm.; width about one-fourth the length, 
Color quite uniformly light yellowish varying to brownish yellow. 

Head one-fifth wider than long; cheeks slightly arched behind the 
eyes; frons slightiy arcuate between them; occiput indistinctly trans- 
versely striated; hairs upon the head few and minute; eyes not pro- 
truding, coarsely granulated, very dark, red by reflected light, black 
by transmitted light, sparsely pilose; осе! subapproximate, standing 
well baek to the line of the hinder edge of the eyes but posterior 
ocelli not contignous with margins of eyes: color light vellow, mar- 
gined inwardly with light brown crescents. Maxillary palpi three 
segmented: first and third segments equally long, second shorter. 
Antenne seven segmented; relative lengths of segments as follows: 


їз ВЕ о E 
44 8.7 1131 10 ЭОЕ 


Segment one short and globose; two barrel-shaped; three to five! 
peduneulate, elongated ovoid; five joined by moderately broad surface 
to base of six which tapers somewhat from its middle to its apical 
end; seven tapering slightly, blunt at apex. Segment one lightest in 
color, clear light yellow: two, six, and seven uniformly light grayish 
brown: three light brownish yellow; fourand five colored like three at 
their bases but apices nearly as dark as six. 

Prothorax as long as head, one-half wider than long; pronotum, 
indistinctly transversely striated and sparsely clothed with small 
spines; each hind angle bears a pair of very stout, conspicuous spines, 
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and between these pairs, alone the hind edge of pronotum, stands a 
row of three smaller spines on each fale Metathorax one-third wider 
than prothorax: metanotal plate bears a few small spines. Wines 
about one-fourteenth as broad as long, slightly colored with light 
yellow; costal fringe of fore wings composed of short, stout bristles 
intermixed with a row of shorterspines. Fore longitudinal vein bears 
from ten to twelve spines arranged in three groups, as follows: Two 
groups upon the basal half of vein, the first of three or four spines, 
the second group of three, and beyond the middle of the wing four to 
six spines scattered at considerable distances along the vein to its tip: 
when only four are present in last group they stand at nearly equal 
distances apart; hind vein bears from fourteen to seventeen spines. 
Occasionally one or two cross veins May be seen between the fore vein 
and the costal at about one and two-thirds its length, but usually they 
are not present: hind vei arises from fore vein at about the middle 
of second group of spines. Hairs composing posterior fringes on both 
wings are long, slender, wavy, and light colored. | Legs concolorous 
with body or somewhat lighter, quite long and slender; second seg- 
ments of tarsi much longer than first; spines on inner side of hind 
tibiæ weak, except the pair at its extremity; legs sparcely clothed 
with fine hairs. 

Abdomen as wide, or slightly wider, than the mesothorax, about 
twice as long as wide; each dorsal plate of segments two to eight 
marked near its anterior edge with a narrow, transverse line of dark 
chestnut-brown color, widest at its middle and tapering gradually 
toward the sides, disappearing at the upper edge of the groups of 
three to five short spines which stand upon these segments just above 
the pleural plates. Posterior edge of ninth segment bears a cirelet of 
eight long, stout spines, most prominent dorsally; terminal segment 
bears six spines which are nearly as long as the preceding; besides 
these long spines both of these segments bear a few finer spines. 

Redescribed from many specimens. 

AMale. — "Head and abdomen yellowish white; thorax yellow. The 
first two antennal segments white, the third at the end very weakly, 
the fourth and fifth more strongly shaded with gray; the sixth is gray, 
at the base or even to the middle white; the seventh segment entirely 
gray. Wings present.”—Uzel. 

hood plants. Apple, aster (cultivated), blanket flower. blue grass, 
cabbage, candytuft, catnip, cauliflower, celery, chickweed, cinque- 
foil, clover, coneflower, crab-grass, cucumber, dandelion, Ж еей ех, 
Erigeron canadensis, four-o'clock, garden leek, goldenrod, heal-all. 
honeysuckle, Jamestown weed, jimson, kale, melons, mignonette, 
mullein, nasturtium, onion, parsley, pink, plum, pumpkin, /?нфих sev- 
eral species, shepherds purse, Specillaria, squash, stoneerop. sweet 
clover, timothy, tobacco, tomato, turnip, wheat. 
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Habitat. Russia (Lindeman), England (Shipley), Italy (Tareioni-? 
Tozzetti). Bohemia, Helgoland (Uzel), Bermuda, United States: Mas? 
sachusetts. Connecticut, New York, Long Island, Pennsylvania, New 
Jersey. District of Columbia, Virginia, Florida, Kentucky, Ohio, 
Indiana, Ilinois, lowa, Michigan, southern Canada, Colorado, Cali 
fornia. 

The early stages are described by Quaintance “ as follows: 

жуу Length 0.26 nmi; width 0.12. mim.; in shape the egg is 
elliptical and curved. Fresh eggs are clear white. In eggs with 
advanced embryos, the reddish eyes are distinctly visible. 

Larva, first stage. —(About one-half hour after hatching). Length, 
0.38 mur; width of thorax, 0.14 mm.; somewhat fusiform in shape; 
gradually tapering caudad from fourth or fifth abdominal segment; 
body. legs, and antenme clear white; eyes reddish. Head in dorsal 
aspect about ах broad as long: the eves are situated at the cephalic 
lateral margins; no ocelli. In cephalic aspect the head is seen to be 
considerably produced——ventrad and caudad; suboval in outline. The 
four jointed antenn: are borne upon the vertex, and are approximate at 
base. Basal joint short, cylindrical, about half the length of second; 
second segment subpyriform, slightly longer than wide; third sub- 
spherical. about as long as secoad; fourth joint as long as the proxi- 
mal three together, club-shaped, thickest near the basal third, tapering 
distally to a point. Joints three and four ringed; in the distal part 
of four these are much more pronounced, div dine it into what might 
be taken for short, indistinct segments. The antenne bear sete, w hici 
are much more numerous on fourth joint. Legs stout; coxa and 
trochanter short: femur about as long as tibia and tarsus together. 
The tarsus appears to be composed of but one joint, which terminates 
distally in. two diverging claw-like processes; the bladder-like expan- 
sion on tip of tarsus does not seem to be E in this stage. Abdo- 
men composed of ten segments; on the dorsum are four longitudinal 
aeute хобо, anda row on each lateral margin. On the tenth segment 
these sete are quite large, being from two to four times longer than 
the others, 

Mature larva (second stage).—Length 0.94 mm.; width of meso- 
thorax 0.22 mm. Body elongate; abdomen tapering caudad from 
about fifth segment. Head SEM longer than wide. Color green- 
ish yellow, varying to greenish white. Legsand antenn:w lighter; eyes 
reddish brown; ocelli wanting. Sete practically as in stage L 
Antenne four-jointed:’ basal joint short, cylindrical; second, sub- 
cylindrical, about. twice as long as first. Third joint a fourth longer 

“Quaintance, Bull. 46, Fla. Agr. Exp. Sta. 

J ‘Lindeman regards the antenne. as six jointed, but to me joint four has not 
appeared to allow of being considered as made up of three joints, although there are 
four more or less well-defined parts, as determined by the rings, which, if considered 
as joints, would make seven in all, instead of xix." 
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than second; subpyriform. united to second by narrow * neck.” rather 
closely ringed. Fourth, about as long as ртох three together, 
club-shaped, ringed as in stage 1. Antenna bearing setæ much more 
numerous on fourth joint. Tarsi without the pronounced claw-like 
structures of the first stage. In other respects essentially as in pre- 
ceding stage. 

Nymph (about two days old).—Length about 0.7 mm.; width of 
mesothorax about 0.15 mm.; color yellowish, varying to almost color- 
less; eyes reddish. Pupa-skin somewhat separated from the body 
proper, being particularly noticeable in the caudal end of the abdomen, 
wing-pads, legs, and antenne. In these two latter the joints are very 
obscure, the pupa-skin covering them as a sheath. The wine-pads 
reach to about the eighth abdominal segment. There are numerous 
sete on the body. antenn:e, legs, and wing-pads. On the abdomen 
they have practically the same position as in the adult larva. The 
dorsal setæ of the last segment in the nymphs are very stout, almost 
hook-like, curving cephalad. 

Life history.—Dr. Lindeman's conelusions, quoted by Dr. Lintner, 
are so different from those which have been reached by workers upon 
the same species in this country that we are led to suspect that he has 
confused the early stages of very different species. 

In Massachusetts, using specimens found infesting a cucumber house 
in January and February, I have found that the eve stage varies from 
four to seven days. Pupation takes place in seven or eight days and 
lasts for nearly a week, when the adults emerge and after а few days 
lay their eges. The whole life cyele ina greenhouse thus occupies 
from three to four weeks. 

In Florida Quaintance found that the egg stage lasts in summer 
from three and a half to four days; the larval stage from seven to nine 
days, during which time the larva molted twice; the nymph stage four 
days. the total life cycle thus requiring about sixteen days. There 
appeared to be no distinet broods at any season. 

In Ohio Professor Webster has found that this species hibernates 
in larval, pupal, and adult stages, the first predominating, being found 
in matted grass or refuse tops left in the onion fields, and that they 
safely passed through winters when the temperature fell to —25 to 
— 95 degrees F. 

Economic considerations.—Dr. А. №. Packard, in 1872, was the first 
to record the ravages of the " Onion Thrips,” which he called Zimo- 
thrips tritica Fitch, believing it to be identical with the ^^ Wheat 
Thrips.” While Dr. Packard’s description is unidentifiable, it is suffi 
cient to show that the insect was not Zhr/ps tritici Fitch, nor did it 
belong to the genus Limothrips. Furthermore, Packard states that 
the antenna consists of eight segments, which would separate it from 
Thrips tabaci, which has only seven. Still the injury recorded is so 
like that which is known to have been committed by Zhrips tabaci at 
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various times that 1 have ad a reference to it under this species, 
thoueh its correctness is questionable. 

Dr. Packard found that this insect has been observed attacking onions 
for fifteen years previously, but the damage in 1812 was unusually 
severe in Essex County, Massachusetts, amounting that year to а 
least one-tenth of the crop, and having a money value in that one 
county of at least $810,000. 

Iu ISS), Dr. Thaxter found the Onion Thrips generally distributed 
and very injurious to onions in Connecticut, the injury produced being 
known às ^ White Blast.” 

The next report of very serious injury was made by Prof. C. P. 
Gillette from Colorado, where for several seasons it had been noticed 
as very abundant and doing considerable harm. It has also been found 
а serious pest all through the Middle States and in several of the 
Atlantic coast States as well as on the Pacific coast. This shows its 
very wide general distribution, and since its attacks seem to be most 
severe upon onions and cabbages—two important garden crops—it 
must be considered as, perhaps, the most injurious species of the order. 

THRIPS PERPLEXUS (Beach). 
Plate VI, figs. 66-68. 
Sericothrips? perplexe BEACH, Proc. Iowa Acad. Sciences, 1895, ПІ, (1896), pp. 
216-218. 

Готие. Length 0.935 mm. (0.80 to 1.0 mm.); width of mesotho- 
гах 0.197 nim. (0.15 to 0.21 mm.). General color: head brown and 
thorax reddish orange-brown, very much darker than the pale vellow 
or gray-brown abdomen; body slender. 

Head very large. somewhat pentagonal, approximately as long as 
broad or but slightly shorter, almost as large as prothorax, wil 
which it is slightly withdrawn; cheeks nearly straight and parallel; 
anterior margin broadly elevated; without special prominences between 
bases of antenne; occiput transversely wrinkled; without conspicuous 
spines. Eyes black, not protruding, together occupying about one- 
half the width of the head, margins lighter colored; ocelli conspicuous, 





large and well separated, placed far forward, all three being in front | 


of the middle of the eyes, reddish yellow with maroon inward margins; 
ocellar bristles moderately long. Maxillary palpi three segmented. 
Antenne fully twice as long as head, subapproximate; relative lengths 
of segments: 











1 2 3 "Z E 
5.5 7.6 1044 19 88 13 64 


Segment one broader than two which is intermediate in thickness 
between one and three; three and four thickest at about their middle 
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then tapering gradually to the ends; seven bluntly conical. Spines | 


1 
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long and slender, but not very conspicuous: those on three to five 
nearer the middle than usual. Color of one, two, five, six, and seven 
brown like head: three and four pale yellowish or gray: four shaded 
slightly with brown, increasing toward tip: basal constriction of five 
yellowish. 

Prothorax not longer and but very slightly wider than the head, 
nearly square, without stout spines upon fore angles but with two 
long spines at each hind angle. Mesothorax about one and one-half 
times as wde as head, slightly wider than metathorax: greatest width 
at hind edge; color reddish or orange-brown. Wings reaching 
usually beyond the tip of abdomen, about one-seventeenth as broad as 
long; fore wing with two longitudinal veins; the origin of the hind 
vein indistinct; neither vein heavy: costa set with abont twenty quite 
long spines besides the fringe hairs; fore vein bears ten to twelve 
rather weak spines and the hind vein about thirteen similar spines. 
Legs rather short; fore femora slightly thickened; yellow to gray- 
brown, bases of bladders dark brown: spines small except row of 
eight or nine on inner side of hind tibi. 

Abdomen neariv cylindrical and long. two and two-thirds times as 
long as wide; but very slightly wider than mesothorax; last three 
segments very short and tapering very abruptly to the acute apex. 
Color pale yellowish or grayish brown, very much lighter than thorax 
апа head; ninth and tenth segments shading to brown-black: inter- 
segmental membranes pale vellowish or gray. Segments not over- 
lapping; receptaculum seminis placed far back beneath eighth dorsal 
plate, very conspicuous, bright orange-red; ovipositor indistinct, 
vestigial; tenth segment split open above and sides nearly meeting 
beneath; anal spines long, slender, not very dark. 

Redeseribed from seven females taken on grass at Amherst, Massa- 
chusetts. 

Male unknown. 

Food plants.— Cyperus sp.. corn and grass (Iowa), Dactylis glomer- 
atu, Panicum sanguinale, and various other grasses (Massachusetts). 

fHabitat.—Ames, Iowa; Amherst, Massachusetts. 

These specimens have been compared with Miss Beach's types and 
are identical. The vestigial condition of the ovipositor. however. 
misled her into thinking her specimens all males, whereas they are 
really all females. 

This species is exeeptional among the Terebrantia in lacking a 
functional ovipositor, but it is surely vestigial in this case. The 
eges are very large, while the ovipositor is disproportionately short 
and weak, and it seems that it must be impossible for this species to 
deposit its eges in the plant tissue. In this respect they thus show a 


divergence toward the Tubulifera, which lay their eggs wholly exter- 
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nally. It also seems probable that the so-called ** rod of the Tubu- 

. Е е " a 1 З 2B КО б Аа. —* А 
liferan female is but the vestige of « former ovipositor, The wing 
venation also indicates that the ,Eolothripidie come nearest the prim- 
‘tive form and that Phlœothripidæ have diverged farthest from the 
(уре, with the 'hripidie somewhere in between. This species 18 
therefore of. considerable interest as possibly being one of the guides 
posts to the phyllogeny of the order Thysanoptera. 


CHARACTERS OF TUBULIFERA (PLOEOTHRIPIDZE). 


The members of this suborder agree so closely in general characters 
that they have all been included in the single family Phloothripidz, 
They are. as a rule, considerably larger and more powerfully formed 
than the Terebrantia, some of them being the giants of the order. 

In the insects belonging to this suborder the head 15 always as long 
as broad. and may be two or three times as long. In most of those 
species which have comparatively short heads the front 15 smoothly 
rounded, but in those having very much elongated heads the vertex is 
considerably elevated, in some cases even forming a very prominent 
conical projection of the vertex beyond the bases of the antenne; 
The eyes vary widely in size and number of facets. Осе are geng 
erally present. The cheeks are usually nearly straight and parallel, 
and iu some species set with more or less nunierous spine-bearing 
warts. Nearly every species has a pair of well-developed spines stand- 
ing immediately behind the eyes, and therefore called post-oeular 
spines. The antenne are invariably eight segmented in the adult 
stage and the sense cones on the intermediate segments are always 
simple. The mouth cone varies in form, being in some species short 
and blunt, and none of the external parts are acute at the tips; in 
others the labrum is abruptly constricted beyond the middle, its end 
forming а sharp xpine-like process, which reaches beyond the broadly 
rounded labium; in still others the entire mouth cone, labium and 
all, is elongated and tapers to a quite slender tip, which, however, 
is not spine-like. These different forms of mouth cone have been 
thought to possess a generie value in classification, but my studies 
thus far have led me to the conclusion that too high a value has 
been placed upon this single character. The maxillary palpi have 
always two segments, of which the basal is very short, and the labial 
palpi are also two segmented, though frequently they are short 
and indistinct. 

The prothorax has, in most cases, a trapezoidal form, and this is 
especially noticeable in those species in which the fore femora are 
much enlarged. The regularity of the outline of this trapezoid is, 
however, more apparent than real, as will be seen by reference to Plates 
VIH, IX, and X. The projecting fore cox fill in the hind angles 
so smoothly that in manv cases careful focusing 1s necessary to show 
that the outline is not entirely that of the prothorax alone. "The pro- 
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notum usually bears around its outer portion a number of conspicuous, 
Jone spines. The fore femora are frequently greatly enlarged, and 
when this is the case there will be found upon the fore tarsus a more 
or less stout tooth or hook. In most species the femora and tarsal 
teeth are larger in the males than in the females. The pterothorax is 
very compact and nearly rectangular in outline. The wings, which 
are usually present, are all very similar in form, venation, ete. They 
are cither quite slender thronghout or somewhat constricted near the 
middle, and are rounded at the tips. They have almost no veins, there 
being no ring or cross veins, and only one partially developed median 
vein in cach wing, Along the margins of each wing there is borne a 
long, slender fringe, which is single except near the outer end of the 
hind margin of the fore wing, where it is double for a short distance. 
The membrane of each wing lacks microscopic spines such as are 
found upon the wings of Terebrantia. When brought to rest the 
wines are laid back closely upon the middle of the abdomen, so that 
they overlap in their second halves. They are here held in place, and 
the long. slender fringes confined by the rows of inwardly curved 
spines which stand upon each side of the second to seventh segments. 
In some species the wings are reduced to short, rounded pads. while 
in others even these are wanting. 

The abdomen is very similar in both sexes, except that in the male 
it is usually more slender, especially through the sixth, seventh, and 
eighth segments. The female has no ovipositor. The sexual opening 
is between the ninth and tenth segments in both males and females. 
The last segment is a simple tube in both sexes and at its base, beneath, 
are found the distinctive sexual characters. The female is distin- 
guished by a short, strongly chitinized rod npon the ninth segment 
near the base of the tube which is regular and entire. The male is 
distinguished bv a semicircular notch in the base of the underside 
of the tube, providing an opening for the protrusion of the copnlatory 
apparatus which is wholly retracted into the ninth segment. In many 
species the abdomen is somewhat flattened dorso-ventrally хо that a 
cross section is elliptical in outline. 

Tubuliferans live usually in secluded places, as between the parts of 
composite flowers, under the bark of trees, on the underside of foliage, 
in galls, moss, turf, fungi, ete. Their movements are very deliberate 
and they never run or spring. 


SYNOPSIS OF PHIXEOTHRIPIDZE. 


Body slender, head more than one and one-half times as long as wide .... 8 
H Body more or less thickened, head less than one and one-half times as 
ai Se IR N SS 2 
f Breadth of abdomen of female nearly or quite one-half its length ......... 3 
l Breadth of abdomen of female not nearly equal to one-half its length .... 4 
QM 5 
| Head broadly rounded in front, cheeks without warts. ...... Trichothrips (p. 191) 


ООСС -—-.-....-.-.-.-. Hurythrips (р. 202) 
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2 
C Chee a with spine-bearing W aris I 1 2 DE 
۳ Fore femora with teeth at tip within, intermediate antennal segments un- 
6 


usually long and sle пЧйе------------- -=--- ЕЕЕ leanthothrips (p. 198) 

'l Fore femora without teeth in female and usually in. male, intermediate 
| antennal segments not elongated. ...--------------------- Phieothrips (p. 195) 
„Нела very large, rounded in frOnt.22 2.2 ОЯЗ Cephalothrips (p. 194) 
E Head small, narrowed in iront. mae Malacothrips (p. 200) 
4. Head more than twice as long ах wila... Idolothrips (р. 206) 
tIlead less than twice long as wide LLL Cryptothrips (p. 205) 


Genus ANTFHOTFRIPSSUES E 


Head but little longer than wide, rounded in front; cheeks nearly 
parallel, without warts, Antenne ne arly twice ах long as the head. 
Ocelli and wings always present in both sexes. Wings narrowed in 
the middle. Mouth cone not longer than the breadth at its base; 
labrum narrowed toward tip but not sharply pointed. Fore tarsi 
armed with a tiny tooth which is somewhat larger in males than in 
females. Males without a scale at base of tube. 

The two species belonging here may be easily separated by the 
presence or absence of spines upon the head. In Д. niger (p. 188) 
the cheeks are smooth, without spines, and there are no post-ocular 
spines, while in „1. cerbuse? (p. 189) the cheeks bear small spines not 
standing on warts and the post-ocular spines are well developed. 

ANTHOTHRIPS NIGER (Osborn). 
Plate VII, figs. 72-75. 

Phleothrips nigra OSBORN, Canad. Entom., XV, 1885, p. 154; — U. S. Dept 
Agr. for 1887, (1888), pp. 163, 164; Ins. Life, I, 1888, рр. 1375142 2 
Life, V, 1892, pp. 112-113.—Davis, Bull. 116, Mich. Agr. Exp. SUME 1894, 
Die. 63. 

alnthothrips nigra Uzkr, Mon. d. Ord. Thysanoptera, 1895, p. 242. 

Female. — Length 1.5 mm. (1.1 to 1.5 пш); width of mesothorax 
0.24 mm. (0.3 to 0.4 mi). General color more or less dark reddish 
brown. 

Head approximately as long as broad, longer than prothorax, 
smoothly rounded in front; cheeks straight, parallel, and without 
warts. Eyes small, finely faceted; ocelli quite large and well sepa- 
rated. posterior ocelli almost contiguous with margins of eyes; no 
post-oculu bristles. Mouth cone shorter than its breadth at base and 
blunt at tip. Antenne subapproximate, ах long as width of meso- 


thorax: segments quite short and stout; fourth thickest and most 
rounded: relative lengths of segments as follows: 


12 з 4 5 OE MEE 
6 103 123 1X9 ILS ШИ О NES 
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Color nearly uniform brown: three and base of four vellowish 
brown; spines short and weak; sense cones short and blunt. 

Prothorax one-half as long as breadth to outer angeles of сох; 
front and hind edges nearly parallel. gently curved: one short spine 
at each posterior angle and one nearly halfway between this and 
middle of hind edge. Mesothorax somewhat wider than prothorax 
but usually less than twice as wide as the head; sides of pterothorax 
nearly straight, shorter than its breadth. Legs short and moderately 
stout; fore femora but slightly thickened: fore tarsi armed with a 
tiny tooth near tip within; middle and hind tibi: with one prominent 
spine externally at tip. Legs brown: middle and hind tarsi slightly 
yellowish, sometimes brown; fore tarsi and tip of tibie yellow. 
Wings always present. narrower in middle than at ends, shaded with 
brown only at base, where fore wing bears three erect spines. Wines 
and fringes nearly equal: fringes single, except on hind border of fore 
Wing near tip, where for seven or eight hairs they are double. 

Abdomen about twice as broad as head, averagine about two and 
one-half times as long as wide; segments overlapping somewhat; sides 
nearly parallel to middle, then tapering gradually to base of tube. 
Tube about four-fifths as long as head, only slightly tapering: sides 
straight; terminal spines shorter than tube. АН spines on abdomen 
short, weak. and not conspicuous. 

Redescribed from seven specimens. 

Male unknown. 

Food plants. — Achillea millefol un, ox-eye daisy, red clover, white 
clover, various grasses. 

Habitat. —lIowa. Michigan, Massachusetts. 


ANTHOTHRIPS VERBASCI (Osborn). 
Plate VII, figs. 76-78. 


————— OsnonN, Ins. Life, I, 1888, pp. 157-142. 
Phleothrips verbasci OSBORN, Proc. Jowa Acad. Se., ПІ, 1896, p. 228. 

Female.—Leneth 1.8 mm. (1.42 to 2.12 mm.); width of mesotho- 
гах 0.38 mm. (0.32 to 0.44 mm.). General color dark brown. 

Head but slightly, if any, longer than wide; cheeks nearly straight 
and parallel, set with few minute spines; post-ocular bristles prom- 
inent; hind margin of head not covered by front margin of prothorax. 
Eyes finely and closely faceted, rounded, not protruding: ocelli 
widely separated. posterior ones contiguous with the light margins 
of eyes; front ocellus placed at extreme vertex. Mouth cone about 
as long as it is broad at base. pointed. Antenne approximate. almost 
twice as long as head; relative lengths of segments: 
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Segment three clavate; four fusiform, five and six becoming more 
[бег and less fusiform: seven evlindrical; eight sharply соле 
Seement one and base of two dark brown; tip of two, seven, and 
eicht yellowish brown: intermediate segments pale yellow. Spines 
pale and weak: sense cones short and blunt. 

Prothorax short. only about three-fourths as long as head; fore and 
hind margins nearly parallel and curving backward; one stout spine 
at each angle, one in middle of sides, and one on each side between 
those at the angle and the median line on both fore and hind margins; 
hind angles appear to entirely cover the fore cox: as а rule; each fore 
соха bears one stout spine. All these stout spines are blunt but nof. 
kuobhed. Sides of pterothorax full and smooth: fore angles oblique; 
color of thorax uniform dark brown or yellowish brown, more or less 
irregularly mottled with dark red. Wings present, narrowed in mid- 
dle, transparent except at base, where the fore wing bears three long 
spines upon the remnant of the single median vein. Fringes long, 
single, except near end of hind fringe of fore wing where it is double 
for ten or twelve hairs. Lees moderately long and slender; fore. 
femora only slightly thickened; fore tarsus one segmented and armed 
with a tiny tooth. All femora and middle and hind tibiæ dark brown; 
middle and hind tarsi slightly yellowish or grayish brown; fore бра 
and tarsi bright yellow like middle of antenne: fore tibia shaded 
a little with brown toward their bases outside. One long slender 
spine near base of each fore femur below: each fore coxa with one 


Gee e ee 


long spine. 

Abdomen broadly joined to metathorax and but slightly wider, 
widest at base but less than twice as wide as head; segments more or 
less imbricate, tapering gradually to tube. Tube about four-fifths as 
long ах bead, tapering slightly, not swollen at base, bearing a circlet 
of spines at tip which are shorter than the tube. All spines on abdom: 
inal seements slender and rather faint; color of abdomen quite uniform 
vellowish brown to dark brown. In the lightest colored specimens 
the irregular dark mottlings show up most prominently. 

Redescribed from eight females. 

Male. The male agrees quite closely with the foregoing description; 
it is usually somewhat smaller throughout; relative lengths of antennal 
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segments are as follows: | 
1 2: 2 M ОС 

8.5 11.5 15.5 HO {1 ER | 


Fore tarsi are armed with a medium-sized tooth, whieh is larger than | 
that in the female. Of the four spines standing near the hind edge of 
the ninth segment, the outer pair is very short, stout, and acute; the | 
abdomen seems to be somewhat more slender than in female. 

Described from four males. 
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hood plant. = Mullein. 
= Habitat. — Ames, Iowa; Amherst. Massachusetts. 


Genus TRICHOTHRIPS Uzel. 


Head about as broad as long, broadly rounded in front. Eves 
small. Ocelli present in both these species. but often wanting. Mouth 
cone not longer than its breadth at base: labrum pointed at tip. Fore 
femora somewhat enlarged and tarsi armed with a tooth. Wings 
usually wanting, but present in both these species, slender throughout. 
Abdomen very broad and heavy; tube very slender in proportion to 
width of abdomen: no scale at base of tube in the male. 

The two species which I have placed in this genus may be distin- 
guished by the following characters: 


NE е ош аз ИЕ не: beacht (p. 192) 
EE о йиз As long as thehead_..........-.-..-...-----..------ ambitus (p. 191) 


TRICHOTHRIPS AMBITUS, new species. 
Plate УТЫ, figs. Sl, SL. 


Female. Length 2 mm.; width of mesothorax 0.45 mm. General 
color brownish yellow shading to brown or reddish brown. 

Head slightly longer than wide, widest Just behind the eves, rounded 
in front: checks straight and convergine posteriorly; at hind edge 
only six-sevenths the diameter at widest part; frons slightly elevated 
between bases of antenn:e; post-ocular bristles present: a few seat- 
tering small spines upon head not raised upon warts; surface faintly 
reticulated. Anterior half of head light brown flecked with reddish, 
posterior half fading to vellow at the neck. Eves small, finely gran- 
ulated. compact, not pilose, purplish by transmitted light. reddish 
orange by refiected light; ocelli present, subapproximate, pale yellow 
margined inwardly with reddish brown crescents. Mouth cone reach- 
ing nearly to posterior edge of prosternum; maxillary palpi two seg- 
mented; labial palpi short and thick; labium broad and rounded; 
maxillæ converging abruptly below the palpi and short. Antenne 
one and three-fourths times as long ах the head, eight segmented, 
though the joint between seven and eight is very indistinct; relative 
lengths of segments as follows: 
xp TEGERE NE 
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Seginent one truncate, conical: two constricted toward base into a 
broad stalk, cut off squarely at end; three to seven slenderly stalked 
at bases; three to six clavate; seven cylindrical-ovate, very closely 
united by full width of end to eight which is conical. Color of one 
pale brownish yellow; two and three clear yellow: four yellow at base 
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shadine to light brown at end; remaining c sut dark brow. 
Mense cones on segments three to six very long and slender; transpag 


ent spines upon each segment also long: and slender. 

Prothorax three-fourths as long as head and three fifths as long as 
wide; fore сох project considerably beyond posterior angles. One 
medium length spine on each side of middle and near anterior edge, 
one near cach anterior angle, one at middle of each side and one longer) 
one at each posterior angle. Mesothorax equal in width to prothorax 
and concolorous with it; mesonotum bears one long spine close to base 
of each fore wing. Metathorax equal in width to mesothorax. nare 
rowed but very slightly posteriorly, pale vellow in middle, shaded on 
sides. splashed with red. Each fore coxa bears a single long spine on 
outer side: fore femora somewhat enlarged; each femur bears a single 
long, erect spine on the outer side near its extremity; tarsi short and. 
thick. fore pair armed with a stout tooth. Femora gray-brown. fore | 
pair yellowish brown: fore tibiz and tarsi pale yellow; middle and; 
bind tibiæ and tarsi almost white. Wings reaehing to tip of abdomen; 
both pairs equal in size, edges parallel, heavily fringed: fore wings. 
bearing а costal group of three long slender spines between the fring 
and base of wing. Color of wing's clear, transparent, except a slightly. 
clouded band across fore wings at about one-third their length. 

Abdomen broad and heavy: last three segments tapering abruptly; 
at sixth segment one and one-sixth times as broad as thorax. Tube 
two-thirds as lon: as head and at middle one-seventh as broad as the 
fourth abdominal segment; terminal spines about as long as tube. A 
stout bristle projects anteriorly from each side angle of first seement; 

ach following segment, except tube, bears on each side one spine; 

these are short upon first segment and increase in length and size pos- 
teriorly. Color brownish yellow in middle, shaded with dark reddish 
brown on sides; tube bright brownish yellow tipped abruptly with 
eray-brown. 


Described from one female. 

Male unknown. 

hood plant.—Grass. 
Парга. — Amherst, Massachusetts. 


TRICHOTHRIPS BEACHI, new species. 
Plate VII, fig. 79; Plate NIIT 


Female. Length 1.8E mm. (abdominal segments one-third. tele- 
scoped): width of mesothorax 0.48 inm. General color yellow-brown. 
lead as broad as long, rounded in front; cheeks slightly converging 
behind. the middle, set with scattered, small, stout spines borne upon 
small warts; post-ocular bristles quite long and acute. Eves small. 
finely faceted, rounded; ocelli large, dicen posterior two almost 
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contignous with light yellowish margins around еуез, color. reddish 
yellow. Antenne more than twice as long as the head; length and 
breadth of segments increase gradually from base to middle, then 
decrease to tip of antenna; relative lengths of segments as follows: 





ioe 3 5 0 т S8 
9 15 22 22 19 17 145 18 


Color dark brown; bases of three to five yellowish; spines of 
medium length, but not very conspicuous; sense cones about one- 
third of the length of the segment bearing them. 

Prothorax about five-sixths as long as head, and nearly twice as 
broad as long. broadly rounded at hind edge; spines upon fore edge 
much smaller and weaker than the mid-lateral and those on hind edge; 
all these spines are acute. Mesothorax abont one and one-half times 
as wide as prothorax, uniting closely and evenly with metathorax so 
that sides of pterothorax are nearly straight. Wines present, long and 
powerful; fringes long, double for from nine to eleven hairs in hind 
fringe of fore wing near tip. Legs of medium size and length: fore 
femora a little thickened and tarsi armed with a very tiny tooth: mid- 
dle legs much the smallest. All femora chestnut brown; tibi at base 
brown, fading to yellowish at tips; fore tibie lightest: tarsi vellow. 
Fore eoxre project a little bevond sides of prothorax and each bears 
one long spine: each femur bears one long slender spine on under 
side near base; three or four long slender spines stand around tips of 
middle and hind tibie. 

Abdomen large and heavy, somewhat broader than thorax, slightly 
more than twice as broad as head; segments overlapping about one- 
third; sides nearly parallel up to eighth segment, then tapering very 
abruptly. Tube slender in middle, about one-eighth the breadth of 
the abdomen, fully as long as the head, tapering but slightly; ter- 
minal circlet of spines shorter than tube; spines on abdomen light 
colored. 

Color of whole body generally. yellowish brown, lightest along mid- 
dle of back of thorax and abdomen; abdomen darkest where segments 
overlap: thorax and abdomen show some irregular dark red hypo- 
dermal pigmentation. All spines acute. 

Described from one female taken under quince bark in early spring, 
together with many bright-red larvee around it. 

Male unknown. 

food plant.—Taken under quince bark. 

Habitat. — Amherst, Massachusetts. 

I take pleasure in naming this species for Miss Alice M. Beach in 
recognition of her work upon the Thripid: of Iowa. 

Proc. №. M. vol. xxvi—02———13 
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Genus CEPHALOTLDLODESSM 


Head considerably longer than its breadth or the length of the prof 
thorax, broadly rounded in front and larger than in most species in 
proportion to the other segments. Eyes small: ocelli present. Anten: 
nie about one and one-half times the length of the head. Mouth cone 
shorter than its breadth at base: labrum not narrowed in the middle 
and ending in a blunt point. Fore femora shehtly thickened and 
tarsi with a tiny tooth. Wings usually reduced or wanting entirely. 
Male without a scale at base of the tube. 

I place here only one species, uec. 


CEPHALOTHRIPS YUCCZE, new species. 


Plate VIII, figs. 85, S4. 


thorax 0.29 mm. (0.28 to 0.30 mm.). General color yellowish brown, 
irregularly mottled with dark-red hypodermal pigmentation. 

Head broad and large. about one and two-fifths tines as long as 
wide: cheeks slightly arched and smoothly Joined to eyes, converging 
shehtly toward neck; front smoothly rounded: post-ocular bristles 
present, but rather small and not prominent; cheeks smooth. Eyes 
small, each being less than one-fourth the breadth of the head through 
them, triangular above and surface even with that of head, very dark 
red in color: ocelli small, situated far forward, quite widely separated, 
with very dark red inner margins. Mouth cone short and rather 
blunt. Antenne nearly one and one-half times as long as head, con- | 
siderably separated at bases with but slight elevation between them; | 
relative lengths of seements as follows: 


Female. Лепо 1.48 mm. (1.40 to 1.56 mm.); width of zl 
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Segments three to five subequal in breadth and similar in 
Antenne vellow, segments one and two shaded with brownish. Sense 
cones quite long and slender; spines shorter and light colored, so | 
INCONSPICUOUS, 





Prothorax two-thirds as long as head and across outer angles of 
соха about one and two-fifths times as wide as head; sides of thorax | 
really considerably indented above fore coxe. Anterior marginais 
and mid-lateral spines wanting; those at angles present, but weak and 
inconspicuous,  Pterothorax as broad as prothorax through сох, 
equal to about one-fifth the length of the body; its sides straight and 
parallel; about four-fifths as broad as abdomen. Wings usually [ 
reduced to mere pads, but when occasionally present they аге of mod- 
erate length, though not very powerful. (Winged specimens have the 
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pterothorax nearly as wide ах the abdomen.) Legs rather short and 
thick: fore сох project somewhat beyond thorax; fore femora 
slightly thickened and the tarsi armed with a tiny tooth; tibia of each 
leg slightly shorter than its femur; all tarsi short and thick. АП 
femora and middle and hind tibie brown: all tarsi and fore tibie, 
except at base outside, pale yellow: a prominent brown spot at tip of 
tarsi within. 

Abdomen about. three-fifths the length of the body: about one and 
one-fourth times as broad as the mesothorax; nearly cylindrical to 


seventh segment, then sides curve smoothly to base of tube. Tube less 
than one-half as long as head and at middle only about one-ninth the 
breadth at middle of abdomen. Spines on abdomen of moderate 
length, slender, acute, light colored, and not prominent. The abdo- 
men is darkest at sides and tip: on each side of segments two to 
eight, slightly outside the line of wing-confining spines, there is a 
rounded or elliptical clear yellow spot. The body lacks any striking 
coloration. 

Described from ten wingless and two winged females. 

ре Оа. No. 0531, U.S.N. M. 

Male, —Vhe males are about five-sixths as large as females. Their 
antenn:e are about опе and two-fifths times as long as the head: there 
appears to be less difterence in the length of antennal segments than 
in female; relative lengths of segments as follows: 
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Abdomen about one and one-fifth times as broad as mesothorax; 
tube about one-half as long as head and at middle abont two-tifteenths 
ах broad as middle of abdomen. 

Described from nine males, all short winged. All of my males 
were taken in September, and it may be that winged specimens occur 
earlier in the season. 

Cotype.—Cat. No. 6331, С.Б. N. M. 

hood plunts.— Yucca filamentosa, goldenrod. 

Tlubvtat.— Amherst, Massachusetts: Washington, District of 
Columbia. 





СЕП ШЕЕ ERRAR EOTHRIPS Haliday. 


Head somewhat longer than wide: ‘cheeks with smal warts, each 
bearing a tiny spine. Intermediate antennal segments not particu- 
larly elongated; the whole antenna less than twice as long as head. 
Mouth cone as long or longer than its breadth at base and narrowed: 
labrum sharply pointed at tip. Fore femur enlarged und tarsus 
armed with a tooth. Wings not narrowed in middle, present in both 
sexes. No scale at base of tube in male. 
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] place two species in this genus. "They niv be separated by th 








following characters: 
All femora dark brown; tibie and tarsi bright ООСС uzeli (p. 196) 
Legs gray brown; tarsi somewhat lighter; fore tibie yellowish...pergendei (p. 197) 

The female of the species vze/7 comes within the definition of the 
gemis Phlaothrips, bu the male of this species has the teeth at the 
tip of the fore femora, which is the principal character upon which 
Uzel has separated his genus eut ips. This species, therefore, 
appears to unite the characters of these two genera, and as more 
emphasis is placed upon the description of the im ule than upon that 
of the male, T have preferred to include this species in the established 
genus Phlæothrips vather than to erect a new genus for ie 
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PHLCEOTHRIPS UZELI, new species. 
Plate УШТ, figs. 87-900; Plate 1X, Шр ОШ А 


Г ате Length 1.76 mm. (1.72 to 1.56 min.); width of mesothorax 
0.39 mm. (0.38 to 0.40 mm.) General color dark brown with vellow | 
tibix and tarsi. 

Head about one and one-fourth times as long as wide, rounded ий 
front: cheeks nearly straight and parallel, set with several short, stout” 
spines borne upon small warts; post-ocular bristles quite long and | 
knobbed. Eyes moderately large, rounded, finely faceted; “ocaf 
prominent. distant, reddish yellow, posterior ones on un with 
light borders of eyes. Mouth cone long and pointed, reaching to pos- 
terior edge of prosternum. Antenne about one and three-fourths 
times ах long as the head, slightly more than twice as long as width of © 
head; relative lengths of segments as follows: | 

| 
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Segments one and two dark brown: three brownish yellow, lightest 
at base: four to six light brown, pale vellow at base; seven and eight 
light brown; spines long but not very dark colored; sense cones over 
one-third the length of the segment bearing them. 

Prothorax two-thirds as long as head. and to angles of coxie twice 
ах wide as long; usual anterior marginal, posterior marginal and mid- 
lateral spines present, knobbed. Mesothorax slightly wider than pro- 
thorax; sides of pterothorax straight and converging a little to base of © 
abdomen. Wines long and powerful. Lees of medium length and? 
quite «tout; fore femora somewhat thickened and the tarsi armed with) 
a small tooth; middle of outer surface of each fore tibia and femur 
supports one long slender spine near the base on wnder side. AM 
femora dark brown: all tibia: and tarsi bright yellow, the middle and) 
hind ones being slightly shaded with brown. 
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Abdomen large and stout. about four times as long as head. as wide 
as mesothorax; sides nearly parallel to seventh segment, from there 
tapering roundly to base of tube; segments overlapping about one- 
third. ‘Tube four-fifths as long as head: sides straight and converging 
slightly: breadth in middle one-seyenth that in middle of abdomen; 
terminal circlet of hairs about the length of the tube, very slender. 
Spines on sides of abdomen blunt: abdomen quite uniformly yellowish 
brown (dark brown where segments overlap). 

Described from three feniales. 

Cotype.—Cat. No. 6332, U. S.N. M. 

AMal^.— Males about six-sevenths as jarge as females. Cheeks 
slightly fuller; relative lengths of antennal segments as follows: 


ft 2 3 i b DEN S 
МКО БОБИ 13.07 tebe 1l 7.8 


Fore femora larger than in female and ternfinating in two teeth at 
tip within; fore tibi; have each a small tooth near base within; teeth 
on fore tarsi large. (The teeth upon femora and tibiae are not found 
at all in the female of this species.) Tube at middle about one-sixth 
the width at middle of abdomen; abdomen tapering slightly. 

Described from five males. 

Cotype.—Cat. No. 6332, U.3.N. M. 

Food plants.—Vaken on various grasses, clover. and Vnus montana 
ат. pendula. 

Habétat.— Amherst, Massachusetts. 

This species is named for Dr. Henry Uzel, of Königgrätz, Bohemia, 
Whose Monograph of the Order Thysanoptera is by far the best work 
that has been published upon this order. 


PHLGOZOTHRIPS PERGANDEI, new species. 


Plate VITI, figs. 85, 86. 





отаг. Пепе 1.68 mm. (abdominal segments overlapping for 
about one-fourth their length); width of mesothorax 0.42 mm. — Gen- 
eral color yellowish brown, with considerable irregular red. hy poder- 
mal pigmentation. 

Ilead about one-sixth longer than wide, widest close behind the 
eyes, rounded in front; cheeks slightly curved and bulging behind 
eves, convergeme slightly posteriorly, set with a number of short. 
stout spines borne upon quite prominent warts: post-ocular bristles 
long and knobbed. Eyes about medium in size, slightly elongated. 
finely faceted; ocelli quite large. distinct, subapproximate, reddish 
yellow with dark red crescentic margins, situated well forward upon 
vertex, which is slightly elevated. Mouth cone quite long, reaching to 
back of prosternum; labrum sharply pointed and overreaching the 
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labium. Antenne twice as long as width of head; relative lengths of 


segments ах follows: 


| 2 & £ 2D 7 òd 
10 14 Æ 9 17 Ер 


Color of antenne brown with bases of three, four, five, and six 
decreasing in area and intensity of vellowishness; sense cones about 
TET the length of segment three: spines quite long, dark, and 
CONSPICUOUS. 

Prothorax only five-sevenths as long аз head, and to outer ancles of 
fore cox slightly more than twice as wide as long: usual prothoracie 
spines present, quite long and knobbed.  Mesothorax as wide as width 
aeross fore eoxie, closely joined with prothorax: pterothorax very 
compact, sides converging slightly to base of abdomen. Wings long 
and powerful. Legs quite strong: fore femora much thickened, over 
one-half as broad as head; fore tarsi armed with a small tooth. Color 
of legs uniformly gray-brown: tarsi somewhat lighter; fore Шр yel- 
lowish, shaded with brown at buses and on top. 

Abdomen less than twice as broad as head, equal in width to meso- 
thorax, nearly cylindrical to eighth segment: eighth and ninth taper- 
ing abruptly to base of tube. Tube only two-thirds as long as head; 
sides straight. tapering somewhat; breadth in middle about one-eighth 
that of middle of abdomen; terminal hairs a little longer than. tube. 
All large spines on body, except those on hind edge of nine and at tip 
of tube are short and knobbed; those on nine and tube are acute. 
Color of abdomen pale brownish yellow. lightest in middle; biood- 
red pigmented tissue confined mostly to sides of abdomen in this 
specimen. 

Described from one female. 

Male unknown. 

Pood plant. —Vaken on grass. 

Habitat. Amherst. Massachusetts. 

I name this species for Mr. Theodore Pergande, by whom several of 
our native species have been deseribed. 


Genus ACANTHOTHRIPS Uzel. 


Head somewhat longer than wide; cheeks with spine-bearing warts. 
Antenne very nearly twice as long as head; intermediate segments 
elongated and bearing very long sense cones. Mouth cone consider- 
ably longer than its breadth at base and quite slender... Fore femo k 
enlarged in both sexes and with one or two teeth at tip within; tarsns 
armed with a stout tooth (Uzel says the tooth is weaker in the male 
than in the female). Wings present in both sexes. No scale at base 


of tube in the imale. | 





N 
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I have placed the single species wagnafemoralis m this genus, though 
I do not know the female. The characters of the fore femora and 
antennie are sufficient to separate it generically from Ро рр. 


ACANTHOTHRIPS MAGNAFEMORALIS, new species. 
Plate IX, figs. Өз, 94. 


Wale. Length 2.16 mm. ; width of mesothorax 0.42 mm. General 
color yellowish brown with antenni:. legs, and eighth and ninth abdom- 
inal segments banded with nearly transparent or vellowish white. 

Head nearly one and one-fourth times as long as wide; cheeks bulg- 
ing abruptly and greatly behind the eves, then converging to the neck, 
which is as wide as the diameter through the eyes: cheeks, especially 
anterior parts, set with short spines borne upon very prominent taber- 
cles; front between eyes very narrow, carmated. Eves large, finely 
faceted, reniform above, inner edges parallel: осе small, approxi- 
mate, and placed between the middle of the eves. Proboscis long, 
slender, pointed: labrum sharply pointed. Antenne scarcely twice as 
long as the head and very slender; relative lengths of segments as 
follows: 

MEE 5-0 т S8 


10 12 29 26 923 15 15 9 


Segments one to five subequal in thickness; three to five similar in 
shape, elongated, urn-shaped; eight sharply conical. Segments one, 
two. seven, and eight quite uniformly dark brown: bases of three to 
five and tips of three and four pale yellowish, nearly white on three; 
six entirely pale yellow. with slight brownish tinge on outer half; 
antenne appear annulated with pale yellow and dark brown. Spines 
and sense cones long, slender, and light colored; the cones on three to 
five fully one-third the length of segment three and on six about three- 
fifths its length. 

Prothorax about two-thirds as long as head; width to outer angles 
of cox nearly twice its length: transverse margin nearly straight; 
the usual stout spines on thorax and abdomen, except those at tip of 
tube, are extremely short and blunt. Mesothorax slightly wider than 
the abdomen: middle of pterothorax concaved slightly. Wings long 
and rather slender. Legs moderately long: fore femora extremely 
thick and large. almost as wide as length of fore tibie; fore femora 
armed with a stout tooth at the tip within; fore tibia bent outward at 
base: fore tarsi one segmented, armed with a very stout tooth; middle 
and hind tibie rather short and swollen in the middle, their. tibiæ 
quite slender and their tarsi two segmented. Fore femora yellowish 
brown; fore tibi and tarsi pale yellowish, tibiw alone shaded with 
brown on middle of outside: middle and hind femora almost trans- 
parent white at base, outer half shaded with brown and having a 
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roundish, Hight yellowish spot on side of dark area; middle and hind 
tibiie pale yellowish at base and tip, banded with dark brown around 
the middle, these tarsi pale yellow, brown at tips: surface of all legs 
rough, being thickly set with minute warts, each bearing a small 
spine, 

Abdomen about two-thirds the length of the body, tapering gradu- 
ally from second segment to бр; width at second segment but slightly 
less than that of mesothorax. Tube slightly more than three-fourths 
ах lone ах head; diameter at middle of tube about one-sixth that at 
middle of abdomen. Sides of metathorax and surface of abdomen, up 
to about the seventh or eighth segment, peculiarly roughened with 
closely set small warts, many of which bear small spines. The tube 
is nearly evlindrical, without a scale at its base, and at the tip bears a 
eirelet of eight extremely long, slender, acute hairs, which are nearly 
three times as long as tube. The basal third of tube is very pale yel- 
lowish white: the outer two-thirds is abruptly brown-black; segments 
eieht and wine pale yellow; three to seven appear irregularly striped 
with pale vellow and dark brown; dorsal stripe pale vellow and about 
the width of the wines: a subdorsal row of dark-brown, semicireular 
spots, which stand one in the middle on each side of these segments 
with the straight side toward the dorsal line, gives the appearance of 
a subdorsal stripe; then follows on each side an irregular, pale vellow 
stripe. and the middle of the sides of the segments is shaded with 
brown. Spines on sides of abdominal segments and the back of eighth 
and ninth are extremely short and blunt. 

Deseribed from one specimen. 

Female unknown. 

hood plant. —-? 

Habitat. Miami. Florida. 


MALACOTHRIPS, new genus. 


Head plainly longer than wide and narrowed in front. Cheeks full 
and with spine-bearing warts; vertex elevated. Antenne nearly twice 
ах long ах head. Mouth cone as long as its breadth at base, reaching 
the hind edge of the prosternum; labrum quite sharply pointed at tip. 
Prothorax two-thirds as long as head. Pterothorax somewhat con- 
stricted in middle. Fore tarsi with a tiny tooth. Wings usually 
reduced to pads. Abdomen large and full in the female. A closely 
lying seale at base of tube in the male. 

This genus contains only one species, zonatus. 

(uev vos, soft: P pu.) 


MALACOTHRIPS ZONATUS, new species. 
Plate IX, figs. 95-98. 


Pemale Length 1.62 mm. (1.50 to 1.68 nnn.); width of pterothorax 
0.50 mm. (0.26 fo 0.54 mm.). General color pale. bright yellow on 
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thorax and segments one, three, four, and five of the abdomen; head 
and other abdominal segments brown. Body apparently weakly 
ehitinized. 

Head nearly one and one-third times as long as wide, narrowed in 
front; cheeks moderately full and set with a few small spines borne 
upon small warts: head appears constricted close behind the eyes, and 
slightly so at neck; post-ocular bristles well developed: front of head 
between eyes developed into a prominence bearing the antenne; ver- 
tex produced into a sort of hump, which, however, does not overreach 
the insertion of the antenne. Eyes small, tinely faceted, dark pur- 
plish red, surrounded by pale vellow margins; ocelli present, subap- 
proximate, borne well forward upon the hump, the front осеПах being 
upon its vertex; pigmentation around ocelli bright red. Mouth cone 
moderately long and slender; labrum abruptly constricted and sharply 
pointed at tip. Antenne approximate at base, almost twice as long as 
head; relative leneths of segments as follows: 








NEED л ЕЗ Еи 
9.8 13.5 184 16.5 15.8 13.9 194 114 


Basal segments large, truncate-conical, placed divergentlv: three 
clavate; from three to eight the segments become gradually more nar- 
row. Antenne nearly uniformly brown, except three, which is vel- 
lowish brown; spines and sense cones quite long, but slender and light 
colored, so inconspicuous. 

Prothorax about two-thirds as long as head and across outer angles 
of coxæ about twice as wide as long. All the usual prominent pro- 
thoracic spines well developed, but light colored; hind margin not 
sharply defined. | Pterothorax in middle slightly narrower than width 
across fore соха; mesothorax short, slightly narrower than metatho- 
гах and slightly brownish yellow in color. Wings reduced to very 
small pads, each fore pad bearing three quite long, blunt spines. Legs 
of medium length and middle and hind pairs quite slender; fore cox 
projecting considerably beyond thorax: fore femora slightly thickened 
and tarsi armed with a small tooth. АП legs pale vellow or pale 
brownish yellow with prominent brown spot within tip of tarsus. 

Abdomen about one and two-fifths times as broad as metathorax, 
quite stout to eighth segment, then sides converging to base of tube. 
Tube about three-fourths as long as head and one-third as wide at mid- 
dle as long; sides straight, tapering slightly; terminal spines about as 
long as tube; spines on sides of abdomen pale. but quite prominent in 
reduced light. Segment one is concolorous with metathorax; three to 
five are clear, bright yellow; two, six, seven, and eight are yellowish 
brown, darkest on sides; nine and tube are darkest brown. 

Described from four females. 

Cotype.—Cat. No. 6333, U.S. N. M. 
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Val. Length about five-sixths that of female; head and prothorax 
nearly as lone as in female; relative lengths of antennal segments ag 
follows: 


— 


J 5 6 í 8 


аі 


юп 16 14 13:8 m 10.5 905 


Abdomen only about four-fifths as long or as broad as in female and 
tapering more uniformly from base to tip. 

Described front two specimens. 

(буре. = Cat. No. 6339, U. SNE 

Food plant.—Taken in turf. 

Habitat. — Amherst, Massachusetts. 


EURYTHRIPS, new Gen 


Head as long or somewhat longer than wide, narrowed in front, 
Eves small and vertex between them elevated. Antenne fully twice: 
as long as the head and thicker than in most species.” Prothorax 
about two-thirds the length of the head. Fore tarsi with a small 
tooth, which is larger in the male than in the female. Wings usually 
reduced to short pads. Abdomen unusually large and heavy in pro- 
portion to the rest of the body. Males with a closely lying scale at 
the base of the tube. 

The species anplicentral/s is the type of this genus. | 

(evpvs, broad: foul.) | 

The two spevies belonging to this genus may be separated by the 
breadth of the abdomen, which in ampliecntralis (p. 202) is about one? 
and two-thirds times as wide as the pterothorax. while in osbora/ (p. 203) | 
ıt is only about one and one-fourth times as wide as the pterothorax. 


EURYTHRIPS AMPLIVENTRALIS, new species. 


Plate IX, figs. 99-101. 


i 

Female.—Length 1.08 mm. (1 to 1.20 mm.); width at middle of | 
pterothorax 0.24 mm. (0.22 to 0.25 mm.). General color of head and? 
legs clear yellow to brownish yellow; body shading posteriorly to dark; 
brown bevond middle of abdomen. | 
Head slightly longer than wide, slightly narrowed in front, broadest | 
at neck; cheeks diverging gradually behind the eyes; vertex drawn 
out into a hump between and in front of the eyes: post-ocular bristles 
quite long; head clear. brownish yellow with some red hypodermal 
plement on vertex. Куех extremely small and composed of but very 
few large facets, slightly protruding, oval in outline, black; ocelli 
wanting. Mouth cone short and blunt: labrum not constricted beyond | 
middie. Antenne approximate, large, and heavy, fully twice е 
length of the head, with peculiar, semicircular, shelf-like support: 
visible on under side at base; relative lengths of segments ах follows: 
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Segment one is broadest, evlindrieal, and following segments decrease 
gradually in diameter; three is elavate, four to seven each barrel- 
shaped, with a short stalk. Antennal segments shade gradually from 
eoncolorous with head at base to very dark brown at tip: spines and 
sense cones very long, slender, and quite prominent. 

Prothorax quite variable in length, butaveraging slightly more than 
two-thirds as long as head; width also unusually variable, but averag- 
ing twice its length and equal to width of pterothorax. Anterior 
marginal spines wanting; others present, moderately long. blunt, but 
not knobbed.  Pterothorax very small, rather shorter than prothorax 
and usually slightly narrower. Wings reduced to mere pads. Fore 
and middle lees rather short and thick, but hind legs quite long and 
slender: fore femora but slightly thickened and tarsi armed with a tiny 
tooth. Legs concolorous with head; femora shaded somewhat with 
brown, but without hvpodermal pigment. 

Abdomen exceedingly large and heavy, about one and. two-thirds 
times as broad as pterothorax: posterior half rounding up to base of 
tube. Tube fully two-thirds as long as head and almost one-half as 
broad at middle as it is long; sides straight and tapering evenly; 
terminal hairs slightly shorter than tube: spines on sides of abdomen 
quite long and prominent. 

Prothorax concolorous with head, but much more suffused with 
irregular, bright red hypodermal pigmentation. (Seen by reflected 
light on white background.) Pterothorax and base of abdomen more 
shaded with brown, and the latter becoming darker toward tip, where 
itis dark brown or almost black. Pterothorax, and sides of abdomen 
especially, thickly marked with bright red hypodermal pigment. 

Described from five females. 

Cotype.—Cat. No. 6334, U. S. N. M. 

Male unknown. 

food plant. —Taken in turf in fall. 

[labitat.— Amherst, Massachusetts. 





EURYTHRIPS OSBORNI, new species. 


Plate A, fies: 102, 105. 





Female. — Length 1.12 mm. (1 to 1.22 mm.): width of mesothorax 
0.27 mim, (0.25 to 0.80 mm.) General color light yellowish brown to 
dark brown; head and lees vellow. 

Head approximately as long as wide, narrowed in front; the antenne 
standing upon a triangular projection between the eyes; head enlarged 
quite abruptly behind the eyes: cheeks not converging posteriorly. 
Eyes very small, depressed, finely faceted, almost oval in outline, 


904 





lar dark-red local pigmentation, placed well forward upon an elevation. 





between the eves: postocular bristles quite long. Mouth cone short 


and blunt: labrum not constricted abruptly. Antenne very large and 
lone, fully twoand one-half times as longas head, with a semicircular, 


shelf-like support below bases; bases approximate; elevation. between 


them extending half the height of first segments; relative lengths of 


seenieuts ах follows: 


3 4 5 6 E S 
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Seement one large and cylindrical; two cup-shaped; three very 
slender at рахе, clavate: four to seven also slender at bases, decreasing 
eradually in diameter and length of stalk; eight enlarging to one-third 





its length and then tapering to a sharp point. Color shading gradu- | 


ally from concolorous with head at base to dark brown at tip. Spines 
and sense cones long, slender, and quite conspicuous. fead clear, pale 
yellow te brownish yellow. 

Prothorax and pterothorax (in short-winged specimens) along dorsal 
line, each approximately as long as head; width of prothorax across 
coxie nearly twice its length, its sides indented considerably above 
them. Anterior marginal spines wanting; others present as usual (at 
angles, mid-lateral and posterior marginal) long, slender, and blunt; 


Mesothorax approximately as broad as prothorax; in long-winged | 


specimens about one-fourth longer than in short-winged, and also 
shehtly fuller. Legs short and moderately stout; fore femora but 
shehtly enlarged and tarsi armed with a small tooth; one long, erect, 


knobbed spine upon the back of each femur. Lees yellow; femora | 


shaded with brown; in darker specimens femora more strongly shaded. 

Abdomen large and heavy; fore angles abrupt; about one-half as 
wide us long: nearly cylindrical to seventh segment, then sides curve 
roundly to base of tube. Tube as long or slightly longer than head; 
about one-third as broad in middle as long, more slender in outer than 
in basal half; terminal spines only about two-thirds as long us tube; 
those on sides of abdomen quite long and prominent, knobbed. 

Thorax and abdomen uniform in color, abruptly darker than head 
and legs, ranging from yellow-brown to dark brown, with eonsiderable 
dark red, irregular, hypodermal pigmentation. 

Described from ten females, eight long and two short winged. 

Cotype.—Cat. No. 6335, U.S. N. M. 

Male.— Males about six-sevenths as large as females. Relative 
lengths of antennal segments as follows: | 

p 2 Ó i 5 6 Д 5 


S 10 12.6 19 19 109 а Eom 





Fhe prothorax is a little wider than the mesothorax. Fore femora 


l 
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considerably enlarged and tooth upon tarsus quite stout. Abdomen 
more slender than in females and tapering more gradually. 

Described from five mates, all short winged. 

Cotype.—Cat. No. 6835, US NU. 

Food plants.— Grasses. 

Habitat. —-Amherst, Massachusetts. 

This species is named for Prof. Herbert Osborn, who has for many 
years shown considerable interest in the study of these tiny insects. 


Genus CRYPTOTHRIPS Uzel, 


Head cylindrical, fully one and one-half times as iong as wide. 
Eyes large and prominent. Vertex strongly elevated and bearing the 
anterior ocellus at its extremity. Mouth cone about as long as its 
breadth at base and reaching abont two-thirds across the prosternum; 
labrum blunt. Prothorax about as long as width of head. Legs 
slender; fore femora but slightly enlarged; fore tarsi unarmed. Wings 
present, slightly narrowed in middle. Male with a scale at base of 
tube. 

I find only one species belonging to this genus, uspersus, 


CRYPTOTHRIPS ASPERSUS, new species. 
Plate X, figs. 104-106. 


Female. — Length 1.68 mm. (1.45 to 2 mm.); width of mesothorax 
0.52 mm. (0.28 to 0.86 mm.). General color yellowish brown to brown- 
black; body and legs considerably marked with irregular, dark-pur- 
plish, hypodermal pigmentation. 

Head cylindrical, one and one-half times as long as wide, about as 
wide as length of prothorax; cheeks almost straight and nearly parallel, 
set with a few minute, slender spines; postocular bristles short; sur- 
face of head finely cross-striated. Eyes quite large, finely faceted, 
very slightly protruding, dark-purplish red with pale yellowish inner 
margins; ocelli present, small and inconspicuous, frequently concealed 
by local hypodermal pigmentation, situated far forward; posterior 
oceili close to margins of eyes, front one on apex of prolonged vertex 
of the head. Mouth cone rather short, reaching only to middle of 
prosternum; maxillary palpi long and slender; sides of labrum straight, 
its point blunt. Antenne inserted below vertex, approximate at base, 
slightly more than one and one-half times as long as the head, quite 
slender; relative lengths of segments as follows: 


MNT OM ° 5 سے‎ 5 
i ise ieee ts 13.6 121 11.6 S 
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Segments one and two concolorous with head: three pale yellow; 
rest of antenna shading gradually to dark brown at tip, except bases 
of four and five, which are pale yellow; spines and sense cones short 
and inconspicuous. 
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Prothorax small, scarcely two-thirds as P TIS "Er КО. spine at 
each posterior angle alone prominent: those at fore angles smaller 
than the anterior marginals; ali indistinet; midlaterals wanting; роза 
terior marginals small and not visible except on lightest specimens 
with careful focusing. Pterothorax approximately as wide asabdomen; 
its sides nearly straight and parallel. Wings present; bind fringe of. 
fore wing double for five or six hairs near tip. Legs long and slen-_ 
der; fore сохах projecting strongly; fore femora scarcely thieke ned. | 
and tarsi unarmed; one spine near base of each femur below much. 
Jonger than others on legs and longest on fore femora; legs сопсо 
orous with body. y | 

Abdomen long and slender, cylindrical to about seventh segment, 
about twice ах wide as head, from seventh segment tapering quite: 
gradually to tube. Tube short, only one half as long as head; its sides) 
straight and converging slightly: width at middle about one-third. 
width of head; terminal hairs about as long as tube. Spines at sides 
of abdomen slender, pale. and not. very prominent; segments usually 


overlapping considerably; sides darkest in color. ! 
Described from eight females. | 


Cotype.—Cat. No. 6386. U. S. N. M. | 

Мае. Мае about tive-sixths as large as female, though antenna: 

are of about same size in both sexes: relative lengths of segments as” 
follows: 

12 -98— IDE EM 
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Abdomen much smaller than in female and tapering gradually from 
base to tip. 

Described from one specimen. | 

hood plant.-—Grape. 

Habitat. — Amherst, Massachusetts. 


Genus IDOLOTHRIPS Handa, 


Anterior ocellus remote from the base of the antenne. Proboseis 
reaching the base of the prosternum; labial palpi papiiform; vein 
one of the fore wines shortened by one-half or abbreviated. Head 
very long, rounded; abdomen hollowed out. Antenne slender, three 
or four times as long as the thorax; prothorax unequally tubereulated; 
metatarsi unarmed, Size large, marked with three or more lines. 

In this genus I find опу the species eonzferarum. 


IDOLOTHRIPS CONIFERARUM Pergande. 
Plate X, figs. 107-110. 


Iolothrips coniferarum PERGANDE, Entom. News, VII, 1896, pp. 63-64. 
Idolothrips coniferarum Try Bom, Festskrift for ые 1696, È 21S 


«This generic description is translated from ide 8 on description. 
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Fimale.—Leneth about 4 mm. (3.24 to 4.26 min): breadth of meso- 


thorax 0.55 mm. (0.50 to 0.60 nun.). Color coal-black without mark- 
ings. 

Head long and cylindrical; proportional length more variable than 
in most species, but averaging about two and one-third tines as long 
as wide; surface of head transversely finely striated; cheeks set with 
a numberof short, stont spines: head broadened a trifle just before the 
neck-like constriction at the base; vertex produced into avery promi- 
nent, conical hump in front of the eyes and overreaching the insertion 
of the antenne. Eves large, finely faceted. bulging shehtly, extend- 
ing as far around on under side of head as on upper: ocelli small, 
widely separated, the anterior one occupying the extreme vertex: the 
posterior ones, nearly on a line with the middle of the eyes and close 
to their margins, are often invisible, unless in favorable light, owing 
to the opacity of the head. Mouth cone short and rounded. Antenne 
approximate at base, inserted under the vertex, only about one and 
one-sixth times as long as the nead. and slender; relative lengths of 
segments as follows: 

ees > 5 6 7 8 


T2 19 88 


ОК Кл 9.3. 15 

Segment one concealed at base; three to five clavate; six to eight 
fusiform. Three mostly yellow (two-thirds): four nearly one-half, 
and five about one-third yellow; rest of antenna brown-black. Spines 
and sense cones light and inconspicuous, but the cones especially are 
long, slender, and acute; three apparently bears only one sense cone, 
and that is on outer side; six has but one, which is on inner side: four 
and five have fonr each. 

Prothorax small, only about two-fifths as long as head; only the one 
long spine on the outer angle of each fore coxa is at all conspicuous. 
Pterothorax appears nearly square; sides straight and parallel; more 
than twice as wide as head. Wings present, but short as compared 
with great length of abdomen, not reaching beyond fifth or sixth seg- 
ment, heavily fringed; hind fringe of fore wing double for about 26 
hairs near tip. Legs short as compared with length of body: fore 
femora but slightly thickened and tarsi armed with a tiny tooth; legs 
set with a number of quite long, slender, black spines. Legs black, 
except fore tibie dark yellowish brown along middle of inside, and 
all tarsi dark brown. 

Abdomen extremely long and slender, about two-thirds the length 
of the entire body and less than one-fourth as wide at base as it is 
long; tapers gradually from second segment to tube. Tube of female 
fully five-sixths as long as head and a little more than one-third the 
width of head; terminal hairs weak and only about two-thirds the 
length of the tube; spines on sides of abdomen short and weak. 

Redescribed from four females. 
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Mali, —Contrary to "Hm usual rule, these two specimens are longer 
than the females, being 4.22 mm. (4.34 to 4.10 mm.). They are 
somewhat more slender. especially through the middle of Адош Ж 
Heads about two and two-thirds times as long аз wide; antenn: longer 
than in female, about one and one-fifth times as long as head; relative 
lengths of segments as follows: 





1 Sm ES 5 6 T 5 
li 920 42 84 25 | 


Prothorax nearly one-half as long as the head: fore femora consid- 
erably thickened (almost as broad as the head) and each fore tarsus 
bearing an extremely stout tooth; fore tarsi and inside of tibiæ yellow. 

Abdomen at second segment only two-elevenths as broad as long; 
tube three-fourths as long as head and very slender. 

Male newly described from two specimens. 

Food plants. Pinus орх, Juni perns “рупе, and Abies sp. 

Found on either green or dry branches in spring and early fall and 
hibernating under bark. 

Habitat. — Near Washington, District of Columbia; Amherst, Massa- 
chusetts. 

UNCLASSIFIED DESCRIPTIONS. 


LIMOTHRIPS TRITICI (Fitch) Packard. 


“The females alone are winged, the males being wingless and closely 
resembling the larve. The body of the female is smooth and shin- 
ing, uniformly greenish yellow, with no other markings; the legs are 
a little paler toward the articulations. The antennie are eight-jointed; 
slightly longer than the head; the two basal joints are the largest; the 
three succeeding joints equal, regularly ovate, the sixth a little longer: 
than the fifth; seventh and eighth minute, seventh a little shorter than 
eighth, each joint bearing four large bristles. This species differ s 
from the European Z. ceralium in having but eight joints, the seventh 
and eighth being minute. and with no intermediate short опе, as 
described in the European insect. | 

“The prothorax is square, the scutellum short, crescent-shaped, and 
the abdomen is long and narrow. smooth and shining, ten-jointed. 
Length, four one-hundredths of an inch, or less than half a line. | 

"Phe larva (fig. 2) is entirely greenish yellow. the head and prothoz 
rax of the same color as the rest of the body. The eyes are reddish, 
The feet and antenne are whitish, not annulated, as in Z. eerateum; 
The feet (tarsi) consist of but a single joint ending ina point. 

The male ditfers from the larva in having two-jointed feet (tarsi) 
and seven-jointed antenne, those of the larva being four-jointed. The 
second joint is exactly birrel-shaped, with two ridges or lines sur- 
rounding it, third and fourth joints long, ovate, the third being a lit- 
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tle larger than the fourth, and with about twelve transverse lines, there 
being about eight on the fourth joint, from the end of which projects 
a remarkable tubercle, as seen in the figure. The fifth joint is square 
at the end, with about eleven transverse lines, and three or four stout 
hairs externally; sixth joint minute and spherical, while the seventh is 
three times as long as the sixth, and is finely striated, and with four 
unequal stout hairs. It is just twice the length of the female, meas- 
uring 0.08 inch.” 





THRIPS TRIFASCIATUS Ashmead. 





* Fouiale,—Length 0.8 mm. Light brown: eyes strongly faceted, 
purplish-brown in certain lights; three basal segments of the abdomen 
above, dark brown; segments +, 5, and 6 white; apical segments light 
brown, the sutures dusky; legs, except hind femora toward tips, white; 
wings linear, strongly fringed, without nerves, the ground color brown 
or fuscous, with three transverse white bands, i. e., the front wings 
have a white band at base, another at about two-thirds their length, 
and with the apices white. 

‘° Hubitut.—Near Utica, Mississippi." 


THRIPS SECTICORNIS Trybom. 


I have been unable to see the description of this species which was 
published in Ofversigt af k. Vetenskaps-Akademiens. Förhandlingar, 
1896, page 620. 

PHLCZOTHRIPS MALI Fitch. 


“This insect measures only six-hundredths of an inch in length and 
one-hundredth in width. It is polished and shining. and of a blackish 
purple color. Its antenna, which are rather longer than the head and 
composed of eight nearly equal joints, have the third joint of a white 
color. The abdomen is concave on its upper side, and is furnished 
with a conical tube at its tip which has a few bristles projecting from 
its apex. The wings when folded are linear, silvery-white, and as 
long as the abdomen; they are pressed closely upon the back, spread- 
ing asunder at their bases, and appear like an elongated Y-shaped 
mark. Viewed from above, the head is of a square form, longer than 
wide. The first segment of the thorax is well separated from the 
second, is broadest at its base, and gradually tapers to its anterior end, 
where it is as wide as the head. The following segment is the broad- 
est part of the body and sqnare, with its length and breadth equal.” 


PHLCEOTHRIPS CARY: Fitch. 


“This insect is 0.07 long, of a deep black color and highly polished. 
Its head is narrower than the thorax and nearly square. The third, 
fourth, and fifth joints of the antenn: are longer than the others, vel- 
low, and slightly transparent; the last joint is shortest and but half as 
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thick as those which precede it. The abdomen is egg-shaped, with its 
tip drawn out into a tube thrice as long as 16 is thick, with four long 
bristles at its end, and the abdomen is furnished with bristles at each 
of its sutures. The wings do not reach the tip of the abdomen. 
They ате white and slightly transparent and fringed with black hairs, 
In its larvastate it hasa more slender linear form witha dull greenish 
yellow head, a white thorax witha broad black band anteriorly, a pale 


5 


red abdomen with a black band at its tip, and whitish legs." 
FOSSIL TITYSANOPTERA. 


Tiny though they are, these insects are not unknown as fossils. The 
White River deposits are the only ones in this country from which they 
are yet known. Three species, representing ах many genera, have been 
found there in Tertiary rocks, and have been described by Dr. S. H. 
Seudder (174, 336), whose descriptions of these insects follow. The 
last two genera are extinct. Of the genus J/elanothrips, no living 
representative has as yet been found in this country, though a species 
of this genus is known in Europe. 


MELANOTHRIPS EXTINCTA Scudder. 


Melanothrips extincta SCUDDER, Bull. U. S. Geol. Geog. Surv. Terr., I, 1875, p. 2215 
Rept. U. S. Geol. Surv. Terr., XLII, 1880, p. S71. 

`+ Head small, tapering; the only appendages visible are the antenna; 
these are only sufficiently preserved to recognize that they are very 
long and slender, longer than the thorax. The thorax is rather small, 
quadrate; wings nearly as lone as the body, fringed on the costal 
border as in Puleothrips fossilis, The abdomen is composed of only 
eight joints, but is very long and very tapering, fusiform, the last joint 
produced, as usual in the Physapods; the third joint is the broadest; 
of the wings only the costal border and а part of one of the longi- 
tudinal veins ean be seen: there are no remains of legs. 

“Length of body. 2.2 mm.: of antennæ, 0.8 min.; of head, 0.14 mn; 
of thorax, 0.5 mm.: of abdomen, 1.56 mm.; greatest breadth of 
abdomen, 0.5 mm. | 

“Chagrin Valley, White River, Colorado. One specimen, W. 
Denton.” Г 


Genus LITHADOTHRIPS Scudder. 


Lithadotheips SCUDDER, Bull. U. S. Geol. Geog. Surv. Terr., І, 1875, p. 221; Rept. 
US Geol. Surv. Terr. MILI, 18908082. 

"Allied to Melanothrips Haliday. The head is large, broad, globose; 
the eyes exceedingly large, globose, each ocenpying on a superior 
view fully one-third of the head; the antennæ very slender, equal, as 
long as the thorax, the joints eight or nine in number, cylindrical, 
equal, scarcely enlarging toward their tips. Тһе prothorax is no 
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larger than the head, of equal breadth with it, the whole thorax shaped 
as in Paleothrips. | Only fragments of the wings remain, sufficient to 
render it probable that they agree well with the character of the group 
to which Melanothrips and ;Eolothrips belong. The legs resemble 
those of Pakeothrips, but are slender and appear to be rather profusely 
supplied with hairs. The abdomen differs considerably in the two 
specimens referred to this genus. In one it is very broadly fusiform, 
the tip a little produced, nine joints visible, the apical furnished with 
а few hairs, and bluntly rounded at the tip; the other has the sides 
equal, the apex not at all produced, but very broadly rounded, only 
seven or eight joints vaguely definable. 
“А single species 15 known." 


LITHADOTHRIPS VETUSTA Scudder. 


Lithadothrips vetusta SCUDDER, Bull. U. 8. Geol. Geog. “агу. Terr., І, 1875, p. 222; 
epi US Geol Бит. Terr., ХИТ, 1890, p. 372. 

‘The specimens, both of which represent the upper surface of the 
body with fragments and vague impressions of the members, ате too 
poorly preserved to add anything to the above description of their 
generie features, excepting the following measurements: 

e First specimen.—Leneth of body 1.76 mm., of antenne 0.6 mmi., 
of thorax 0.6 mmni., of abdomen 0.57 mm.: breadth of head 0.28 mm., 
of thorax 0.52 mm., of abdomen 0.56 mm.; length of fore femora, 0.37 
mm. ?; breadth of same, 0.14 mm.; length of hind femora, 0.42 nim. ; 
breadth of sanie, 0.12 mm. 

“Second speceimen.— Length of body 1.96 mm., of antennis 0.76 mm., 
of thorax 0.56 mm., of abdomen 1.10 mm.; breadth of head 0.38 mm., 
of thorax 0.59 mm., of abdomen 0.59 mm. 

** Fossil Canyon, White hiver, Utah. Two specimens, W. Denton.” 


Genus PALASOTHRIPS Scudder. 


“This genus is allied to ;Eolothrips Haliday. The head is small, 
globose; eyes rounded, much smaller than in Lithadotnrips; antenne 
slender, fully as long as the thorax, not more than seven jointed, the 
joints cylindrical, subequal. Prothorax considerably larger than the 
head, the thorax as a whole very large. stout, and tumid; fore femora 
very stout, scarcely more than twice as long as broad: fore tibiæ also 
stout, a little longer than the femora; the other legs are moderately 
stout, long, reaching bevond the tip of the abdomen, with a few seat- 
tered. rather short, spinous hairs: the hind tarsi three jointed, the last 
joint smaller than the others, and altogether two-sevenths the length 
of the tibiæ. Fore wings unusually broad, broadest apicaliy, where 
their breadth more than equals one-fourth of their entire length, pro- 
vided with two longitudinal veins, dividing the disk into three nearly 
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equal portions, connected in the middle by a cross vein, and with 
either border by other cross veins at about one-third and two-thirds of 
the distance from the base to the tip of the wing; the wing is heavily 
fringed, especially along the hind border. Find wings veinless, nearly 
as long. and at the tip nearly as broad, as the fore wings. Abdomen 
nine jointed, half as long again as the thorax, rather tumid, scarcely 
or not at all produced apieally.” 


PALZEOTHRIPS FOSSILIS Scudder. 


Palvothrips fossilis SCUDDER, Bull. U. А. Geol. Geog. Surv. Terr., I, 1878 
pp. 222-223.—Z1 T TEL, Handb. d. Paleontology, I, Pt. 2, 1885, p. 784 
Де. 999; Rept. U. S. Geol. Surv. Terr., XIII, 1890, pp. 373-574. 

“Head small, tapering a little in front, where, however, itis broadly 
rounded. The antennw are certainly seven jointed, and none of the 
apical joints show any indication of being connate, the last joint being 
of the sune leugth as the two preeeding it, tapering, and bluntly 
pointed; none of the joints show any enlargement in the middle, but 
the middle joints are slightly larger at the distal extremity than at the 
base; they appear to be destitute of hairs. The prothorax is sub- 
quadrate, a little broader than long. with rounded sides; the fore 
femora are unusually stout, as long as the width of the prothorax. 
The longitudinal veins of the fore wings approach each other somewhat 
abruptly in the middle, where they are united by a cross vein, and at 
the tip of the wing they curve away from each other; the two cross 
veins on the lower third of the wing are, respectively, slightly farther 
from the base of the wing than the corresponding veins of the upper 
third; the fringe on the posterior border is largest near the tip of the 
wing, where the hairs are about three times as long as those on the 
costal border. The first hind tarsal joint is scarcely longer than broad, 
cylindrical; the second of about the same length, but decidedly broader 
at apex than at the base; the apical joint is nearly globular, smallest 
at base, as large in the middle as the base of the other joints. There 
are а few hairs at the tip of the abdomen and a few short ones on the 
hind tibiæ; the apical ones stouter than the others, vesembling spines; 
but the insect appears to have been unusually destitute of hairs, 
excepting on the wings, where not only the edges but also all the 
veins are fringed. 

* Length of body 1.6 to 1.8 mm.; of antenne 0.58 nun.; of fore 
femora 0.32 mni; breadth of same 0.14; length of fore tibia 0.32 
min.; of hind femora 0.38 mm; breadth of same 0.11 mm.; length of 
hind tibil» 0.42 mm.; of hind tarsi 0.12 mm.: of fore wings 1.4 mm.; | 
of hind wings 1.27 imn.; greatest breadth of fore wings 0.37 mm.; 
length of prothorax 0.16 mm.; breadth of same 0.39 пп. ; length of 
whole thorax 0.64 mm.: of abdomen 0.92 nin. : greatest breadth of the 
same 0,57 mm. 

"° Fossil Canyon, White River, Utah. W. Denton.” | 
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GENERAL CONSIDERATIONS. 


As has been shown in Jordan's conclusion in regard to the systemi- 
абе position of this group (see p. 52). Physanoptera have branched off 
from the line of the Orthoptera-Hemiptera and resemble the Homop- 
tera more closely than they do any other group. 

Starting with a given form which we may eall Prothysanopteron, 1 
believe that changes in the degree of development of any of its organs 
must be correlated with changes in its habits and environment. What 
was Prothvsanopteron like? Judging from its line of phyllogeny, it 
must certainly have been an aetive running and flying insect, having 
elongated mouthparts which were probably becoming suctorial in 
function and bearing near the other extremity of the body a saw-like 
ovipositor. Having these organs which would be concerned in the 
chief relations of its life to its environmoent-—nutrition. locomotion, 
and reproduction—what can we infer as to the habits of that primi- 
tive insect? It fed externally upon the juicy parts of plants, probably 
puncturing then with its elongated mouthparts and sucking up the 
exuding juices. It flew from flower to flower or tree and ran about 
aetively thereupon. In the tissue of its food plants it deposited its 
eges, cutting the necessary slits for them with its saw-lke ovipositor. 
Its legs. used chiefly in running or erawling, would present few, if 
any, modifieations, while its wings, though surely slender, were prob- 
ably broud as compared with those found in the order to-day, and the 
hairs which happened to stand along their edges had begun to elongate 
so as to compensate, in some degree, for the narrowness of the mem- 
branes. With such an insect and such habits as this hypothesis sug- 
gests, 1f we can name reasonable changes in habits which, acting in 
accordance with the Jaws of Nature as we know them to be acting 
to-day, will produce the varions forms of inseets whieh we now include 
in this order, we feel that our hypothesis can be as well sustained as 
any such hypothesis with reference to primitive forms is capable of 
being. 

If some of the descendants of our external-feeding Prothysanopteron 
in their strugele for existence should, 1n the course of numerous gen- 
erations, acquire a habit of feeding in some well-protected part of the 
plant. е. g., inside the closely rolled central leaves of Fveca filamentosa, 
where they would be comparatively safe from the attacks of their ene- 
mies (a change of habit easily produced by natural selection), then, 
this environment being favorable, they would no longer find as fre- 
quent or as urgent use for their wings and legs ах had their ancestors, 
and they would be favored by remaining in а very restricted place, 
As а result, wings would degenerate from disuse, and the movements 
of the insects upon their feet would become slower. Wings might, 
and probably would, be a distinct disadvantage in such a restricted 
habitat, so that many influences would tend toward their reduction, 
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which, however, could not be complete without entailing a decided’ 
disadvantage to the species by hindering its spread to other food plants. | 
Nature has established her line of equilibrium somewhere between the | 
two extremes, and we have a majority of short-winged individuals] 
favored by the absence of long wings, but vet in nearly every species 

will be preserved in some sex, generation, or individuals fully devel- 

oped wings to assist in the’ spreading of the species. This line of 

“Ialanee™ will be atfeeted by nearly every habit of the species, so that 
we mav naturally expect to find it in different places in species having 

different habits, and such is indeed the ease. (See p. 105.) 

Such a change of habit from frequenting an exposed to a protected 
feeding ground would affect other organs than the wings. There 
would no longer be any need of embedding the eges for protection, 
and should the atmosphere prove sufficiently moist, they would. 
undoubtedly develop though laid upon the surface of the leaf or stem. f 
This would save much of the energy of oviposition, and in the course 
of time the practice of embedding the eges would cease altogether, 
Having now no use for the ovipositor. that, too, would degenerate: 
from disuse till. at most, a mere yestige would remain of this origi- 
nally well-developed organ. Some such conrse of development I be- 
lieve to have taken place in the Phlwothripida, and the chitinous rod 
now found on the underside of the ninth abdominal segment just in 
front of the sexual opening seems best explainable as the remaining 
vestige of the former ovipositor. (See Plate X, fip. 115.) As the 
ovipositor became weaker and weaker other changes correlated to this 
must have been in progress. The sheath which had contained the 
ovipositor, being no longer needed, would naturally become closed up. 
The ventral plates which had previously disappeared to provide room 
for the sheath would not again develop, but the edges of the dorsal 
plates closing around still further would meet on the ventral line 
forming the tube of the Tubulifera. At the same time the sexual 
opening seems to have moved backward till it reached the hind part! 
of the ninth segment, where it is now found. 

Other modifications of the Prothysanopteron, found in the Tubulif- 
era (mainly), may logically be traced to this one change of habit. Li 
refer to the trapezoidal form of the prothorax, the enlargement of 
the fore legs, and the development of a tooth upon the fore tarsus 
which thereby has lost one segment ina large number of forms, also 
the flattened character of the body, and possibly its clongation. 

In regard to the modifications of the prothorax and the fore pair of 
legs, it is very evident that they may all be related to the one simple 
change of habit in regard to the place of feeding, which has been 
assumed. Naturally considerable effort would frequently, perhaps 
usually, be required to drag their bodies through such narrow places | 
as those in which they lived. Any variation in the line of à more 
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powerful development of the muscles of the fore legs or of any moditi- 
cation of the tarsus which would tend to give a firmer hold in crawling, 
being favorable to the inseet, would be preserved by natural selection, 
and thus in the conrse of many generations the tarsal tooth and the 
powerful, thickened femora of most Tubniifera would be developed. 
There would also be a correlative broadening and flattening of the 
prothorax, which would necessarily result in pushing farther apart the 
fore cox, which are attached to its hind angles. The logical result of 
these changes is the trapezoidal form of the prothorax always found 
in those species having such thickened femora and well-developed 
tarsal hooks. 

The elongation and flattening of the body are doubtless referable in 
some degree to the same change in the conditions of external life, for 
such a changed form would certainly have been favorable to its pos- 
sessors, and we are surely safe in assuming that the favorable changes 
are the ones which have been preserved, while the unfavorable ones 
have been eliminated. Wedo not presume to say that all the descend- 
ants of Prothysanopteron followed this suggested line of change; some 
of them certainly may have done so. Neither do we presume that all 
the descendants of. those which did follow some such line of develop- 
ment would continue in an even similar environment till all the modi- 
fications which have been named had been aceomplished. We have 
just as much reason to expect a change of environment anywhere along 
the phyllogenetic line as at its beginning, and such changes certainly 
must have taken place. What would be the result if this were the 
case? Different environments acting upon different subjects, or even 
upon like subjects, would favor entirely ditlerent. variations. Struc- 
tures which had become developed during the changes subsequent to 
Prothysanopteron might be lost, but those that had been lost could 
never again be developed in their original form; e. g., tarsal teeth 
and thickened femora might develop and then disappear, but an ovi- 
positor of the original type would never again be found in the Tubu- 
lifera. We would expect then that the descendants of Protubuliferan 
would vary in habits, habitat, form, and life rather than in the tubu- 
lar nature of the terminal segment of the body. Such is indeed the 
ease, and so while there do take place great modifications of each 
organ, the presence of the tube is constant. We feel justified in con- 
cluding that the family Phloeothripide has now diverged far more 
widely from Prothysanopteron than has either of the families of the 
Terebrantia. 

The two families constituting the suborder Terebrantia resemble 
each other quite closely in many respects. We find between them no 
such marked points of difference ах we do between each of them an@ 
the Phieothripide. The principal differences which do exist ave 
mainly various modifications of the same organ, and the most impor- 
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tant structures which we must notice are the antenne, wings, and ovi 
positor. What are the chief points of difference that we find in the 
structure of these organs? Only а modification in the structure of 
each organ has taken place. In Atolothripide we find always nine 
segmented antennæ, comparatively broad wings, which are rounded at 
their extremities, and have, in the fore wing, the fore fringe and 
the spines along its veins very weakly developed, a strong ring vein, 
two longitudinal veins, and four or five cross veins, and finally a 
stronely developed ovipositor, which curves upward toward the tip of 
the abdomen. In Thripide we find antenne with from six to eight 
segments, Wings which are nearly always slender and quite sharply 
pointed ut their tips; that in the fore wing the fore fringe and numer- 
ous spines along its veins are nearly always well developed, two 
(sometimes only one) longitudinal velns are present, the ring vein is 
rarely strongly developed, cross veins are absent or but slight traces 
of them occasionally appear, the ovipositor is moderately well devel- 
oped in most cases, but sometimes is small, weak, and functionless, 
though it is always plainly present and curves downward away from 
the tip of the abdomen. 

Between these two families we shall find it much more diffieult to 
decide just what influences may have favored the development of the 
differences noted. Certainly many influences were concerned, and 
they could not have been of such a nature as to favor sueh radical 
changes as have resulted in the development of the Tubulifera. Rather 
than attempt to outline these varied influences and their probable 
results, we preter, in this case, to base our conelusions upon the gen- 
eral tendencies which now appear to be acting, and which we may 
reasonably assume to have been acting in the same way during much, 
perhaps all, of the past history of this suborder. 

We have shown that Phleothripidi: have diverged more widely from 
Prothysanopteron than have any other members of the order. A 
comparison of the antenne in the three families will aid us in deter- 
mining the order in which the families must be arranged. In the 
Phleothripide these organs are always eight segmented. The inter- 
mediate segments are, as a rule, much thicker in the middle than at 
the ends, and are sometimes rounded. Stout spines are borne around 
the apical thirds of segments two to six, inclusive, and more slender 
spines are more generally distributed over the last two segments. A 
whorl of small spines stands also around the first third of each segment 
from three to six, inclusive, and simple, stout, specialized sense cones 
are borne at about the outer third of these segments in most cases. 
The antenne of Thripide consist of from six to eight segments, of 
which the intermediate ones are always considerably thicker in the 
middle than at their ends. Stout spines are usually present around 
the apical ends of segments two to fiveinclusive. More slender spines 
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are generally distributed over segments six, seven, and eight, and 
from three to five whorls of small spines are often discernible around 
the middle half of each intermediate segment. Sense cones are found 
upon segments three to six, inclusive; in some cases these are all sim- 
ple, though in the majority those upon segments three and four are 
double or crescentic in form. The antenne of ;Eolothripid:e have 
always nine segments, of which the intermediate ones are always much 
elongated and regularly evlindrieal in form. Stout spines are found 
only around segment two, while the remaining segments, except the 
basal, are thickly set with small spines, which are irregularly, but 
generally distributed. Of these last two types of antenna, that of 
Thripidie unquestionably approaches more closely to that of Plila:o- 
thripide. Granting that the latter exhibits the extreme degree of 
divergence from the original type, we must place Thripidie next, and 
this leaves the antenna of ;Eolothripid:ie as resembling most closely 
that of Prothysanopteron. 

If we examine the wings in like manner, we shall find that both 
pairs of those of Phleothripid: are similar in form, long, slender, and 
rounded at their ends. Ring vein and cross veins have entirely disap- 
peared. Each wing has only one longitudinal vein, which is median 
and though quite strong at its base usually disappears before the mid- 
dle of the wing. The fringes upon both margins are equally well 
developed and quite similar in all respects. The membrane of the 
wing 1s smooth and the veins are not set with spines except for about 
three, which usually stand near the base of the vein in the fore wing. 
Thripid:e have wings which differ in many regards from those of 
Phleeothripidee just described. The fore and hind wines are dissimi- 
Jar in many respects. They are both, however, long, very slender 
(except the fore wing of /'rrthenothrips), and sharply pointed at the 
tips. The fore wing is always somewhat stronger than the hind wing 
and has more veins and heavier fringes. There are usually present in 
it two fully developed longitudinal veins (sometimes only one), and 
these disappear before reaching the end of the wing. The ring vein, 
though very strong in the one species of Parthenothrips, is weakly 
developed in most species and in some is hardly distinguishable. 
Traees of eross veins can sometimes be seen, but they are never 
strongly developed except the one between the two longitudinal veins 
at the first third of the wing. While entirely absent (with the excep- 
tion named as strongly developed) in most species, there may ocea- 
sionally appear individuals having wings which show traces of cross 
veins, and it is very significant that these always occur at just the 
same positions in the wing as are occupied by the cross veins of Eolo- 
thripide, which will be more fully described in connection with that 
family. The hind wing has one longitudinal vein which is median, 
but no ring or cross veins are present. Fringes usually oceur upon 
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both margins of both wings, but are different upon the two margins 
the fore fringe being single, shorter, and usually stouter than the hind | 
one. The veins of the fore wing alone bear more or less strongly 
developed spines which upon the costa may even take the place of the 
fringe. The membranes of both wings are thickly set with very 
minute, microscopic spines. In ZEolothripidie we find wings which 
are lone, comparatively broad, and rounded at their extremities, 
Here also the fore and hind wines are dissimilar in many respects, 
the fore wing being stronger and far more heavily veined. The 
fore wing has always a stronely developed ring vein.* two longitudinal 
veins which extend throughout the wing and unite with the ring vein 
on each side of the tip, and fonr or five well-developed cross veins 
situated. ах deseribed on p. 129. The hind wings have no fully devel- 
oped longitudinal vein and no trace of cross or ring veins. No fringe 
is developed on the front margin of the fore wing and only a very 
short, weak fringe is here present upon the hind wing. The veins of 
the fore wing bear only short spines and the membranes of both wings 
аге thickly set with small spines which, though minute, are larger 
than the similar spines in Thripido. 

Comparing now these three types of wing point by point, and bal- 
ancing the weight of evidence, we are led to the conclusion that Mo— 
lothripid:ie and Phleothripid:e stand at the extremes in respect also to 
their wings, with Thripide somewhere between them but nearer to the 
former than to the latter group. The strong, constantly developed 
ring vein of .Kolothripide: has become much weaker or entirely dis- 
appeared among Thripidæ, while in the widely divergent Phleothrip- 
ide no trace of it is found. Cross veins are also disappearing in 





Thripidie, and their occasional presence in much the same position in 
the wing as in Доо ире suggests the idea that they are under- 
going degeneration and that this process has gone farther in some 
species than in others. Ín ;Eolothripid:e the longitudinal veins join 
the ring vein near the tip, in Thripide: they do not reach this point but 
taper out and disappear before the tip. while in Phleothripide they 
rarely reach beyond the middle of the wine. The microscopic spines 
upon the membranes and the comparative development of the fore 
fringes both point to this same relation of the families. In only one 
character do the wings of the extreme groups closely resemble each 
other - this is in the broadly rounded tips. The Phleothripid:e being, 
as we have seen, the most widely divergent group, we must conclude 
that, so far as wings are concerned, those of -Eolothripidæ resemble 
most closely the wings of Prothysanopteron. 

In regard to the ovipositor but little will need to be said. 16 is 
always found more Ш developed in. Kolothripide than in Thrip- 














«a This mm y ring vein is a most remarkable character and, so far as the writer can 
learn, nothing like it is found in any other order of insects. 
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ide, while in Phleothripid:e it is entirely wanting. Moreover, there 
lexists in Thripide a wide variation in the degree of its development, 
„as has already been shown. So in this respect, also, we must place our 
three families in the same relation to each other, and if Prothysanop- 
teron possessed an ovipositor, as we can not doubt from its phyllogeny 
i must have been the case, the well-developed organ found in Molo— 
thripides must very probably approach most closely to the primitive 
. form. 
Summarizing the conclusions whieh we have now reached, we find, 
first, that the Tubulifera (Phloeothripid:e) have diverged more widely 
| from Prothysanopteron than have either of the families of the Tere- 
. brantia. Second, a comparative consideration of antennee, wings, and 
ovipositor shows that Æolothripidæ and Phlwothripide present the 
extreme types of these structures found in the order. Therefore we 
conclude that the /Eolothripid:e most nearly preserve the characters 
present in the Prothysanopteron ancestor of this order. From this it 
appears that the descendants of. Prothysanopteron early divided into 
two main groups, one of which diverged widely from the original form 
and has developed the Tubulifera of to-day. The other of these 
groups continued nearly along the original Hine, but in time it divided 
again and a group (Fhripidæ) branched off, taking in some respects the 
direction of Phlwothripida, while in the majority of characters it fol- 
lowed a line of its own. The group which still continued most nearly 
in the original direction includes the insects which we now place in 
the family /Eolothripidie. 
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КОЛЛ MC eee 162 | tansy ИОТ 129, Tay | 
PHIPUN о $209 ЖОЛКУ, 162 | timothy -a.n 165, 181 ` 
Plhlortll2 i216 9 о. 1701 tobaugo-z2..... 222 181 | 
Оа uou 173 | tomato .... — 173, SI | 
Ei E OS, 150,170, 181 а 162 
Wh A RAE 208 ; turf ... 55:5: Н 167, 202 : 
JD femp IR г. 150, 181 j|! turnip -aaae 181 
EE iv acd e Lac Per mue СК 120, 138, 162,165 | Cimus . СИННИ 197 
WD SU EC 150, 153 | FPerbemt...9 ОНА 170 | 
ОС 162 | vineór...222-—-.-. EN 170 | 
a ......... 120, 138, 141, 162, 165 [шит cc c 208 | 
арк S2 ЕИ 181 оси И 162 | 
ШОШ C Ne oc. 193 | Я ёз... НУ 173 
Он SA 150 | eulgire. ..-.-.--.. eee ee 130 | 
То оо M. 150, 189 | vulgaris... c ЕТА 132, 162 : 
оо м.........--....-. 2 5. 173 | aweeds 2. nn 129,153 | 
"Det MN. rr 150 | wheat :..... 20 E 129, 150, 1S3 | 
TACT Me ШАНЫ С — 162 | white blagl. DNI 184 
КИ ылд a aT 181 | white clover ___ MON 189 
sum uude. оо 132,162, 185 | white top cc СИТА 165 
sem COTO O И 162 | Wild carrot... eee 1389 
a hende... — T0 181 | Ж а .....--—-: еее 195 | 
EXNPLANATIONSOF PEATE: 
In the figures of wings of species of Terebrantia the hind fringes are not fully represented on _ 
account of their great length. 
PLATE 1. | 
Fig. FEolothrips fasciatus Linneus. Head, prothorax, autennie, and fore legs of | 
э г 
female. * ! 
2. .FEolothrips fasciatus, left fore wing of female. = | 
69 
| 
9. olothrips fasciatus, end of abdomen of female. 62 | 
| 
d. . Eolothrips bicolor, new species. lead, prothorax antennee, and fore legs of | 
M | 


female. 


5. LEolothreips bicolor, end of abdomen of female. 


62 
T. 


"NO. 1310. 





Fig. 


Fig. 


6. 


— 


8. 


10. 


11. 


E! 


16. 


А. 


.Eolothrips bicolor, anterior part of abdomen at junction with metathorax 
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85 


showing first abdominal segment of male. 


y E o : 85 
.FEolothrips bicolor, end of abdomen of male. T 


t.) 
_Kolothrips bicolor, left antenna of male. 


Fore tarsal hook present in both sexes of Æolothripidke. = 


۰ * * ч М х а 85 
Limothrips aveuw, new species. End of abdomen of female. s 


Ы . Ы . S5 
Limothrips aveuw, end of abdomen of male. * 


А ‘ . : e 62 
Limothrips arene, right fore wing of female. . 
i 1) 


PLATE Il. 


a 
= 


А А : я : S9 
Limothrips avew, new species. Ind of abdomen of female. ne 


Chirothrips manicatus Haliday. Head, prothorax, antenne, and legs of 


female. 107 





= 


: ; i . 107 
Chirothrips inanicatus, end of abdomen of male. E: 


62 


Chirothrips manicatus, left fore wing of female. 


Chirothrips crassus, new species. Head, prothorax, and antenme of female. 


107 
T` 
^Y . СА Ы E ы 107 
Chirothrips ceassus, end of abdomen of temale. EN 
E. я — | : 107 
Chirothrips crassus, head, prothorax, antennie, and fore legs of male. - 1^ 


a , » 107 
Chirothrips crassus, end of abdomen of male, ——. 
Chirothrips obesus, new species. Head, prothorax, antenn:e, and fore legs ol 
107 
] 





temale. 


- " е „ 107 
Chirothrips obesus, end of abdomen of female. ==. 


en . . . aye Ы ы ° > 107 
Sericothrips variabilis (Beach). Left fore wing of female. EN: 


PLATE IIl. 


Sericothrips variabilis (Beach). Head, prothorax, and antenme of female. 
107 


1 
à ; эй ВЕ T 107 
Sericothrips variabilis, eud of abdomen of female. —- 


. . . Ы * d М 107 
Sericothrips variabilis, end of abdomen of mate. p 


Sericothrips cingulatus, new species. Head, prothorax, and ante of 


: 107 
T l А 2 Е 
emale i 





Fie ә 
Ine 


ape 


. ami Ve 


uA E 


o0. 


oU. 


40. 


41. 


42 


43. 


44. 


. 46. 


90. 
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: 107 
Sericothrips cingulatus, end of abdomen of female. 9 
, А 107 
Sericothrips cingulatus, end of abdomen of male. - Y 
Psendothrips inequalis (Beach). Head, prothorax, antenn, and fore legs of 
107 
female. . 
1 
— 107 
DPseudothrips inequalis, end of abdomen of female. rx 
> . . li А at l Í < У os ow Í fe 5 ] ^ 107 
Pscudothrips inequalis, right fore wing of temale. TU 


Enthrips nervosus (Uzel). Head, prothorax, antenne, and fore legs of 


a) ) 
female. 1 


62 


Enthrips uervosus, end of abdomen of female. p. 





PLATE 1V. 


a 
Kuthrips nervosus (Uzel). Right fore wing of female. 


Kuthrips tritici (Fitch). Head, prothorax, anteune, aud fore legs of female. 





107. 
1 
z ere : T 107 
Euthrips tritici, end of abdomen of female. : 
107. 





FEuthrips tritici, end of abdomen of male. z 


1 .. œ . . . S 
Euthrips tritici, left fore wing of female. E 


Euthrips fuscus, new species. Head, prothorax, antenne, and fore legs of 


Eoo «uh 
female. E | 


— 107 
Juthrips fuscus, end of abdomen of female. re | 


ә E | 
Scolothvips 6-maciatus (Pergande). Head, prothorax, antenna, and fore 
107 


legs of female. m 


| i ; 107 
Scolothrips 6-macalatus, end of abdomen of female. 1^ 
, ua | ; 107 
Scolothrips 6-maculatus, end of abdomen of male. ES 
| =, am ۴ 107 | 
Scolothrips 6-maculatus, right fore wing of female. —-- | 
| i 
I 
PLATE Y. 
i 


Raphidothrips fuscipennis, new species. Head, prothorax, antenne, and fore 


2j 
۴ 


legs of female. T 


85 
. * a à . c 
Raphidothrips fuscipennis, end of abdomen of female. су. 


85 
. « + . d Ы М P" à 
Raphidothrips fuscipennis, left fore wing of female. 4- 


Anaphothrips striatus (Osborn). Head, prothorax, and antennz of female) 
85 | 
EG | 


Е 4 € 
Anaphothrips striatus, end of abdomenof female. F- 


| P 
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! ; ' : 85 
Fig. 61. -fnaphothrips striatus, right fore wing of female. T 


52. Aptinothrips rufus (Gmelin). Head, prothorax, and antenni of female. 


107 
| . 
[2] - е . 107 
93. JA ptinothrips rufus, end of abdomen of female. ДЕ 
' i i N : 107 
94. .[ptinothrips rufus var. counatticornis Uzel. Antenne of female. - Ге 
95. Heliothrips femoralis Reuter. Head, prothorax, antennæ, and fore legs of 
h 62 
female. ^. 
і 
96. Heliothrips femoralis, end of abdomen ot female. e 
PLATE V1. 
9 
Fig. 57. Heliothrips femoralis Reuter. Left fore wing of female. i 
98. Heliothrips fusciapennis, new species. Head, prothorax, and antennæ of 
107 
female. m 
Le ; ; | 095107 
99. Heliothrips fasciapennis, end of abdomen of female. m 
1 у А — 167 
60. Heliothrips fasciapennis, right antenna of female. EC 
Р - 2 МЕ 1 85 
61. Heliothrips fasciapennis, right fore wing of female. ED 
62. Parthenothrips draexnæ (Heeger). Head, prothorax, antenn:e, and fore legs 
62 
of female. I 
2 
63. Larthenothrips draewnw, end of abdomen of female. p 
213 
64. Parthenothrips «пасат, portion of reticulation from head of female. E 
2 
65. Parthenothrips dracwni, left lore wing of female. Ti 
66. Thrips perplerus (Beach). Head, prothorax, antennze, and fore legs of 
107 
female. — 
| e | 107 
67. Thrips perplexus, end of abdomen of female. EC 
EN. N- | А 107 
08. Thrips perplecns, left fore wing of female. E 


PLATE VII. 


"d 


Fig. 69. Thrips tabaci Lindeman. Head, prothorax, antenne, and fore legs of | 


; 107 
female. 
- ; z A 107 
70. Thrips tabaci, end of abdomen of female. ps 
= ‹ i . И . 85 
cl. Thrips tabaci, left tore wing of female. “ 
۰ . = Ы 62 
12. Anthothrips niger (Osborn). Head, prothorax, and fore legs of female. 
| l 
Р и 85 
73. Anthothrips niger, end of abdomen of female. ®. 


74. Anthothrips niger, left antenna of female. 2 
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д EE EE Eee 4 
Authothrips niger, left lore wing of female. = 


lig. 75 
T^ í . 


76. Atuthothrips verbasci (Osborn). Head, prothorax, antenne, and fore legs of 


50 
female. " 
o0 
rr. Anthothrips. verbasci, end of abdomen of female. Т: 
85 


TS. Anthothrips verbasci, left antenna of female. v 


79. Trichothrips beachi, new species. Head, prothorax, antennie, and fore legs 
| | 
Г, | 
50 


of female. E 


PLATE VII. 


: : m ; А 50 
Fig. ХО. Trichothrips beachi, new species. Eud of abdomen of female. A^ 
SL. Trichothvips ambitus, new species. Head, prothorax, antenne, and fore 


А 50 
femora of female. —. 


1 
Trichothri f abdomen of feni mea 
S2. Trichothrips ambitus, end of abdomen of temale. Ts 


83. Cephalothrips juccic, new species. lead, prothorax, antenne, and fore legs 
50 


1 
; : - 50 
s4. Cephalothrips yucew, end of abdomen ot female. EL 


of female. 


$5. Phlwothrips pergandei, new species. Head, antenne, prothorax, and fore legs 
E 
o0 


|| 
T , DET À 50 
$6. Phlæothrips pergandei, end of abdomen of female. D 


of female. 





S7. Phiwothrips uzeli, new species. Head, prothorax, antenne, and fore legs of 


male 50 
== 


50 


ss. Phleothrips uzeli, end of abdomen of male. 7 3 





5 


89. Phicothrips uzeli, under side of right fore leg of male. —. 


90. Phiwothrips uzeli, upper side of left fore leg of male. =. 


PLATE IX. 


Fig. 91. Phdeothrips uzeli, new species. Ilead, prothorax, antenne, and fore legs ol 


2 
50 
female. | 
N 
(° 2) ) л 1 52 
Өз, Phleothrips uzeli, end of abdomen of female. EE 
93. cLeanthothrips maguafemoralis, new species. Head, prothorax, antenme, and 
fore legs of male. о, 


50 


94. Aeanthothrips magnafemoralis, end of abdomen of male. E. 


95. Mulacothrips zonatus, new genus and new species. Head, prothorax. 
antenni;e, and fore femora ої male. 20 
| 
96. Malacothrips zonatus, end of abdomen of male. DU 


1 
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Hd - 
Fig. 


Fig. 





97. Malacolhrips zonatus, head, prothorax, antennas, and fore legs of fe- 
50 
D 


985. Melecothrips zonatus, end of abdomen of temale. 


male. 


50 


99. Eurythrips amplirentralis, new genus and new species. Head, thorax, and 
t) 


= 


fore legs of female. 
100. Murythrips ampliventralis, end ot abdomen of female. 


Е е r S55 
101. Murythrips amplirentralis, lett antenna of female. ү 


PLATIS X. * 


102. Kurythrips osborni, new genus and new species. llead, prothorax, anten- 
эь) 


DS 


we, and fore legs of female. 


Jo 


105. Kurythrips osborni, end of abdomen of female. P 


104. Cryptothrips aspersus, new species. Head, prothorax, and tore legs of 
o0 
female. 


105. (ryptothrips aspersus, end of abdomen of female. 


E. | | ae 5 
106. Cryptothrips aspersus, right antenna of female. 


107. Idolothvips couiferarim Pergande. Iléad, prothorax and fore legs of 


ope) 
ded 
male. 
ы | " | | 50) 
108. /dolothrips eouiferurnin, end of abdomen of male. 
33 
109. Idolothrips coniferaram, head, prothorax, and fore legs of female. e 


R ; = 50 
110. /]dolothrips coniferarum, right antenna of female. 
111. Thrips tabaci, longitudinal-vertical section through anterior part of body 
showing form of head and thorax and position of nervous system and 
ye? 
e NMO 
alimentary canal. m 
112. .tuaphothrips striatus, surface view of stigma from first. abdominal seg- 
716 . 
ment. А 
113. cluaphothrips striatus, cross section through stigma from first abdominal 
| 716 
segment. s 
114. Anthotlirips rerbasci, under side of last two abdominal segments of male; 
62 
115. .lnthothrips rerbasei, under side of last two abdominal segments of female; 


A, notch in base of tube. 


62 


AO ) 
A, chitinons rod. 1° 


PLATE XI. 


э.) 


: >» >» Y . . * » * М oz » 
Fig. 116. .Lolothrips fasciatus, dorsal view of pterothorax of female. . AM, first 





1 
abdominal tergite; A2, second abdominal tergite; МІ, mesoseutum; M2, 
metasentum; M3, metaseutellum. 


16 
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А ^ , s - E У 62 1 
Fig. 117. o Eolothrips fasciatus, ventral view of pterothorax of female. T C, соха 
ET, endothoracie invaginations; MS, mesosternum; MT, metasternum; 


S1, lirst abdominal sternite; 82, second abdominal sternite; T, trochanter, 
э) 
. . « е M ® z Das > 
113. Heliothrips femoralis, dorsal view of pterothorax of female. v Al, first 


abdominal tergite; A2, second abdominal tergite; M1, mesoscutum; M3, 
metasentum: МЗ. metaseutellum. 


3.) 


" А : А А B c 02 
119. Heliothrips femoralis, ventral view ot pterothorax of temale. 1 ET, en- 


ale 


dothoracie invaginations; MS, mesostermun; MT, metasternum. 


115 


120. Leaphothrips striatus, face of female, EC, endocranial thickening at 


base of month cone; Ll, labimm; LP, labial palpi; LR, labrum; MD} 
mandible; ML, internal piereing lobe of maxilla; MP, maxillary palpi; 
MXN, tiam. 

121. cdnephothrips striatus, side view of end of abdomen of female; ovipositor 





: TE 107 
lowered into position for use. — 
"E. : | : p13 ЧЕ 
122. Eolothrips bicolor, under side of antennal segments two to буе, E "AS 
sense агедх. 
213 E 
123. Thrips perplerns, upper side of antennal segments two to seven, . B8 
і 1 ? 
sense CONES, 
m ; ; — 150 
124. Trichothrips ambitus, upper side of antennal segments two to seven. E 


MC, sense cones, 
107 

T АЛШ 
first abdominal tergite; А?, second abdominal tergite; M1, mesoscututu; 


M72, metasceutiunm. 


125. Limothrips arene, dorsal view of pterothorax of wingless male. 


э.) 
126. clathothrips rerbasci, dorsal view of head and thorax of female. i АЙ 


first abdominal tergite; A2, second abdominal tergite; МІ, mesoscutuin; 
M2, metaseutuni; M3, metascutelluim. 


э” . . . „ s 9 6? м 
127. Authothrips verbasci, ventral view of head and thorax of female. P ET; 


endothoracie invaginations; MS, mesosternum; MT, metasternum; $1, 
first abdominal sternite; 52, second abdominal sternite. 


